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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



TAe Committee* s Reports on Tests with Materials^ 
Methods of Construction, or Appliances are intended solely 
to state bare facts and occurrences^ with tables^ diagramSy or 
illustrations y and they are o?i no account intended to read as 
expressions of opinion^ criticisms, or comparisons. 



NOTE. 

In the prefatory remarks to Publication No. i6 I 
spoke of the importance of testing ordinary building 
materials and methods of construction which are not 
subject to any patent or the interests of a special manu- 
facturer. 

The first investigation in this category was with a 
floor of wood joists with concrete filling, various aggre- 
gates of concrete being used. 

The subject of the present report is a floor of steel 
joists with concrete filling, the breeze and cement com- 
posing the concrete being in the proportion prescribed 
by the London County Council in their addenda to 
schedule No. 2 of the London Building Act, on March 
28th last. This particular floor, however, was given 
extra fire-resistance ; first, by the corrugated iron center- 
ing, which was used in the construction and not removed ; 
and secondly, by a suspended lath and plaster ceiling. 

The test is a highly instructive one, and, when read in 
connection with the results of other investigations which 
follow — especially one with a similar floor without the 
extra protection — a still better idea of the actual fire 
resistance of this particular form of construction will be 
obtained. 

I would only add that the floor here reported on was 
constructed according to the specification of Mr. 
Marsland, the District Surveyor ot Camberwell. 



EDWIN O. SACHS. 



London, June itth, 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORANDUM.) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used in building practice 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically, or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
oflScial tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called "full-size" tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary {i,e,, not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive^ 

EDWIN O. SACHS, Chairvian. 
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EXPERIMENTAL FIRE TESTS 

CONDUCTED BY THE EXECUTIVE 

OF THE 

British Fire Prevention Committee, 

[Founded, 1897. — Incorporated, 1899.] 



FIRE TEST C— May 25TH, 1899. 



A FLOOR 



OF 



STEEL JOISTS FILLED IN WITH CONCRETE 

ON CORRUGATED IRON, 
WITH A SUSPENDED CEILING. 



OBJECT OF TEST. 

To record the effect of a fierce fire of one hour and 
one quarter, gradually increasing to a temperature of 
2,000° Fahr., followed suddenly by the application for 
three minutes of a stream of water, and the consequent 
rapid cooling. ' 

Note : The area of the floor under investigation was to 
be 100 feet superficial in the clear (10 ft. by 10 ft.). 

The floor was to be loaded with 168 lbs. per square foot. 

The floor was to be constructed of ordinary materials. 

The time allowed for the construction and drying of 
the floor was one month. 

SUMMARY OF EFFECT. 

The suspended ceiling below the floor fell during the 
test. 

The floor deflected during the test 2f ins. in the centre, 
but subsequently returned to within one inch of level. 

The concrete was slightly disintegrated on the under- 
side. 

The fire did not pass through the floor. 
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DESCRIPTION OF TESTING PLANT. 

{See Figs, i to 4.) 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as "No. 3 
Hut." 

The chamber was constructed, as shown, of stock 
bricks, with lime mortar, and measured 10 ft. by 10 ft. 
internally. 

The ceiling of the floor tested was 7 ft. 6 ins. above 
the pavement of the chamber. 

The hut was roofed in with galvanized iron. 

The door opening on the south side measured 2 ft. 6 ins., 
and was first closed by a 2-inch solid teak door, hung in 
a 4-in. by 3-in. teak rebated frame and bolted with two 
barrel bolts, and on the destruction of this door by an 
iron sheathed wooden door. 

The fuel used was gas produced at the station, and 
the supply was regulated by valves and dampers. 

The gas was admitted through two mixing chambers 
of fire-brick, each 10 ft. by 3 ft., as shown. 

Two Roberts- Austen pyrometers were used for re- 
cording temperatures, the first to take a continuous 
record from point No. 4, and the second to take four 
observation records from points Nos. i, 2, 3, 5. 

The deflections were recorded by a system of brass 
wires and weights running over pulleys from points 
No I. and No. II. (respectively over joists x and y). 

The load was of bricks distributed evenly over the 
surface of the floor. 

There was an observation hole in the east wall closed 
by a movable iron sheathed wooden shutter. 

The draught holes were in the east and west walls. 

The photographs were partly taken by daylight and 
partly by flash-light. 

The stream of water was applied through a branch 
with ^-in. nozzle, equipped with a pressure guage, and 
supplied from a manual fire engine similarly equipped. 



CONSTRUCTION OF FLOOR. 
(&« Figs. I to 6.) 
A plan, two sections, and some details of the floor are 
shown. The method of erection was as follows : — 

On April Z4th, 1899, four steel joists (w, x, Y, z), 
7 ins. by 3I ins, weighing 17 lbs. per foot, were placed in 
position. They ran north and south, and rested on the 
offset of the walls 4 ins. at each end. 










The centering for supporting the concrete was put in 
on the same date. This consisted of No. 32 gauge old 
corrugated iron sheets, resting on the bottom flange of 
the steel joists and overlapping each other fi^m 
i| ins. to 2^ ins. 



lO 

Ceiling joists of 2 ins. by 3 ins., fir, were secured to 
the lower flanges of steel joists with ^ ins. by f by 4 ins. 
iron hooks, and by additional iron hooks of ^ in. diameter 
run through the corrugated iron sheets and up into the 
concrete about 2 ins. and fixed with washers. The 
ceiling joists were spaced 16 ins. from centre to centre. 

On April 26th the concreting was commenced, and it 
was finished the following day. The concrete was com- 
posed of clean coke breeze from the Gas Works at 
Kensal Green, and Portland cement, in the proportion 
of five parts of coke breeze, to one part of Portland 
cement, with 35 gallons of water, to every i^ yds. 
of material, mixed four times dry and four times wet. 
The concrete was carried to the roof in buckets and 
rammed down with the feet and beaten with the flat side 
of a shovel. 

The concrete was filled in on the corrugated iron 
centering to the level of the top flange of the steel joists. 

On May 8th the ceiling was lathed with ordinary wire 
lathing j^ in. thick, ^ in. mesh, and secured to ceiling 
joists with small iron staples. 

On May 8th the first or pricking up coat of plaster 
was put on. This was made in the proportion of i yd. 
of unwashed pit sand to J yd. of grey stone lime and 
2 1 lbs. of cow hair, thoroughly mixed with water, and 
brought to a proper consistency. 

On May 15th the second or floating coat was put on. 
This was in exactly the same proportions as the first coat. 

On May 17th one coke fire (salamander) was lighted 
in the hut and remained alight until the morning of the 
1 8th, when it was put out. 

On the 1 8th, the upper surface of the concrete was, 
covered with i in. flooring, nailed to the concrete with 
3 in. brads. 

On May i8th the finishing coat was put on. This 
was made in the proportion of two parts of washed sand 
to one part of lime putty. 

The total thickness of plaster when finished was | in. 
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From April 27th to May 24th, the roof was taken off every 
morning and replaced every night during wet weather. 

From April 27th to May 24th, the door and draught 
holes were left open. 

On April 26th, during the operation of concreting, the 
weather report was as follows : — Fine and fresh ; highest 
in air, 54° Fahn; lowest, 50° Fahr. 

On May 8th, 15th, and 19th during the operation of 
plastering, the weather report was as follows : — 

May 8th, Cloudy, with slight breeze ; highest in air, 

64° Fahr. ; lowest, 49° Fahr. 
15th, Fine day ; highest in air, 62° Fahr. ; Lowest, 

49.5° Fahr. 
19th, Dull day; highest in air, 63° Fahr. ; Lowest, 

56.5° Fahn 
• During May, the rainfall for the month (taken at 
tamdeii Square) was i'38 in., with a maximum of '40 
on May 14th. The maximum temperature was 74*2 
Fahr., and the minimum, 34*4. 



PREPARATIONS FOR TEST. 

; Between May 23rd and 25th the floor was loaded with 
bricks weighing 16,800 lbs. (7^ tons) or an equally 
distributed load of 168 lbs. (ij cwts.) per foot super. 

Note • 2,700 bricks (or 13,500 lbs.) were put on the 
roof before any deflection was observed, but after that 
there was a slight deflection, which increased to nearly 
\ in. when the full load of 7^ tons was on. (See diagram 
of deflection at point No. i, 4.30 p.m.. May 25th.) 

Note : There were slight hair cracks observed all over 
the ceiling as soon as the joists commenced to deflect. 

On May 25th, in the morning, the roof was removed. 

On May 25th, at 4 p.m., the gas was lighted and 
kept low until the test commenced at 4.30 p.m. 

Note: The door was left open. The temperature as 
seen from the automatic record varied between 200° 
Fahr. and 300° Fahr. 
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THE TEST. 

On May 25th the test was undertaken. The following 
is the log of the test : — 

At 3 p.m. the meteorological observations, taken at 
the Botanic Gardens, Regent's Park, read as follows : — 
State of weather, fine ; Rain, none ; Wind, N.N.W. ; 
Barometer, 29*96 ins.; Attached Thermometer, 56° Fahr. ; 
Dry bulb, 52^ Fahr. ; Wet bulb, 45*2° Fahr. 

At 4.30 p.m. the floor and ceiling were intact except 
for the slight hair cracks above mentioned. 

At 4.30 p.m. the teak door was closed, and the test 
commenced. The gas was gradually turned on, and the 
temperature raised, as shown on the table below, the 
observations being taken from the four pyrometer points, 
Nos. I, 2, 3, 5, and as shown automatically, per diagram, 
giving the continuous record from pyrometer point 
No. 4. 

Observations taken at Points i, 2, 3, 5. 
From 4.30 p,in, to 4.45 p,m. 



Time. 


No. 


I. 


No. 


2. 


No. 


3. 


No. 


5. 


4.30 p.m. 


1 70° Fah. 


200"^ 


Fah. 


180° 


Fah. 


170° 


Fah. 


4.35 


>5 


400° 


» 


420° 


„ 


410° 


„ 


420° 


„ 


4.40 


>> 


875° 


» 


850° 


>> 


790° 


,, 


940° 


,, 


4.45 


>> 


1,215° 


>> 


1,300° 


,, 


1,150° 


„ 


1,240° 


,, 


4.50 


M 


1,400° 


yy 


1,500° 


„ 


1,375° 


yy 


1,425° 


» 


4.55 


» 


1,525° 


yy 


1,565° 


,, 


1,515° 


„ 


1,565° 


>• 


5-0 


» 


1,600° 


>5 


1,700° 


,, 


1,610° 


,, 


1,625° 


„ 


b^b 


>) 


1,660° 


yy 


1,780° 


„ 


1,710° 


„ 


1,720° 


„ 


5-IO 


» 


1,725° 


j> 


1,800° 


„ 


1,720° 


,, 


1,690^ 


,, 


5-15 


>> 


1,775° 


yy 


1,900° 


,, 


1,810° 


,, 


1,780° 


,, 


5 -20 


yj 


1,835° 


yy 


1,950'' 


„ 


1,875° 


,, 


1,750° 


,, 


5-25 


yy 


1,820° 


>> 


1,975° 


„ 


1,920° 


,, 


1,775° 


,, 


5-30 


>> 


1,825° 


yy 


1,920° 


,, 


1,960° 


,, 


1,850° 


„ 


5-35 


yy 


150° 


>> 


2,050° 


„ 


2,030° 


,, 


1,910° 


,, 


5*40 


yy 


broken 




2,115° 


,, 


2,080° 


„ 


1,965° 


,, 


5.45 


>» 


broken 




2,165° 


,, 


2,130° 


,, 


2,010° 


,, 
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Automatic Record at Point No. . 
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At 4.50 p.m., in the centre of ceiling two small patches 
about 6 ins. diameter began to flake off. 

One of the slight hair cracks which had been hardly- 
visible before the gas was lighted, began to develop on 
west side of door, going from south to north beneath 
Joist Y. 

At 5 p.m., the ceiling was falling in large flakes, but a 
portion of the pricking-up coat still adhered to the wire 
lathing. The wire lathing was bulging downwards 
badly, particularly alotig the line of crack under joist Y. 

At 5.30 p.m., almost all the ceiling and wire lathing 
had fallen down, and the ceiling joists, except one on 
north side, had been consumed. 

At 5.35 p.m., the iron-sheathed door (referred to 
above) was placed in position in consequence of teak 
door being burned through. 

From 4.30 p.m. to 5.45 p.m., the following deflections 
of the steel joists were observed as recorded from points 
No. I. and No. II. (respectively over joists X and Y). 
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Diagram showing Deflection during Test, 
as recorded at points No. I. and No. II. over Joists x and y. 



Time. 



No. I. on 
Steel Joist x. 

3" 



Time. 



5.46 p.m. 
5.40 p.m. 






5.31 p.m. 








5.19 p.m. 


• 


4.30 p.m. 


— 



v 



'/it" 
I 

Ml' 

V 

ZERO 



545 p.m. 
5.38 p.m. 

5.30 p.m. 

5.24 p.m. 
5.20 p.m. 

5.18 p.m. 
5.15 p.m. 

5.12 p.m. 
5.10 p.m. 


— 


— 


« — 


— 




— 


— 


— 


— 


.» 


5.7 p.m. 
5.0 p.m. 
4.39 p.m. 


— 


1 



No. II. on 
Steel Joist y. 

3: 

'A' 
Z' 

y^ 
1 

^^ 
ZE7U) 



Note : The deflection noted at commencement of the 
test was due to the load on the floor. 

At 5.45 p.m. the gajs was shut down and the iron 
sheathed door was removed. 

The sofiits of the steel joists and galvanized iron 
centering were visible, and were observed to be red hot. 
Occasional jets of flame came from between the joints of 
corrugated iron centering. 

From 5.48 to 5.51 p.m. a jet of water was applied 
through the door-opening to the soffit of the floor at 
about 20 lbs. pressure. The rapid cooling of the interior 
of the hut will be seen from the continuous record. 

At 5.51 p.m. the test was closed. 



OBSERVATIONS AFTER THE TEST. 

(See Figs, 7 and 8. J 
On May 25th, at 6 p.m., the deflection at point No. I. 
on joist Y was reduced to 2\ in., and subsequently at 
7.28 p.m. it was reduced to i| in. 
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On May 25th, at 7.28 p.m., after the test the deflection 
at point No. II. on joist X was reduced to ig in. 

On May 26th two photographs (Figs. 7 and 8) were 
taken as shown herewith. 

On May 26th the deflection at point No. I. on joist x 
was 1 1 ins. The deflection at point No. II. on joist Y was 
I J ins. 

On May- 26th all the plastering to the ceiling which 
had fallen was disintegrated. All the ceiling joists were 
entirely consumed with the exception of one against the 
north wall, but that was nearly burnt through. 

The hooks for carrying ceiling joists that were bolted 
through the corrugated iron centering remained in 
position. The others had fallen. 

The corrugated iron centering was bulged, and the 
underside of the concrete appeared somewhat dis- 
integrated. 

The wire lathing, which had all fallen, was partly fused. 

On May 31st the deflection at points No, I. and No. II. 
on joists X and Y returned to within i in. of level. 

On June 12th the load of bricks was removed. 

On June 14th the floor boards and the upper surface 
of the concrete were seen to be uninjured. 

The fire had not passed through the floor. 

No further observ^ations were made. ^ 

GENERAL ARRANGEMENTS. 
The test was carried out in accordance with the pro- 
cedure laid down by the Executive for investigations of 1 
this description, and conducted by a Sub-Committee, 
comprising : — 

Mr. Ellis Marsland, District Surveyor, Camberwell i 

(Directing Member). 
Mr. Max Clarke, A.R.I.B.A. 

Mr. F. Hammond, F.R.I.B.A., District Surveyor, j 

East Hampstead. ' 

Mr. Thomas Kissack, Resident Engineer at the 
Testing Station, assisted the Sub-Committee. 
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Mr. T. E. Leslie Alldridge (Royal Mint) superintended 
the instrument room. 

The attendance at the actual test was limited, accord- 
ing to procedure, as follows : — 

The Council was represented by : 

Mr. Arthur Gates, F.R.I.B.A., F.S.I., late Surveyor 
to the Crown, and Past Vice-President Royal 
Institute of British Architects. 

Sir Martin Conway, M.A., F.S.A. 

The Executive was represented by : 
Mr. Edwin O. Sachs (Chairman). 

The following members of the Executive were present 
to receive the visitors : 

Mr. Charles E. Goad, M.Am.Soc.C.E. 
Mr. Robert Mond, M.A., F.R.S.E. 

The Commercial Section was represented by : 
Mr. Fred R. Farrow, F.R.I. B. A. 

The body of members was represented by : 

Mr. William GreUier, F.R.I.B.A., District Surveyor, 

Clapham. 
Mr. George H. Harrison, J.P., C.E. 

The following visitors attended by special invitation 
of the Executive : 

Mr. J. B. Westcott (H.M. Office of Works). 

Mr. ¥. Sizer Capon, for the Architect, London 

County Council. 
Mr. Joseph Randall (President of the Institute of 

Builders). 
Mr. W. Vogel Goad. 

Representatives of the following Insurance Companies 
attended by special invitation of the Committee : — 

The British Law Fire Insurance Company. 
The Commercial Union Assurance Company. 
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The County Fire Office. 

The Fine Art and General Insurance Company. 

The Guardian Fire and Life Assurance Company. 

The Hand in-Hand Fire and Life Office. 

The Law Fire Insurance Society. 

The Liverpool and London and Globe Insurance 
Company. 

The National Assurance Company of Ireland. 

The North British and Mercantile Insurance Com- 
pany. 

The Northern Assurance Company. 

The Phoenix Fire Office. 

The Royal Exchange Assurance Corporation. 

The Royal Insurance Company. 

The Sun Insurance Office (Fire). 

The Yorkshire Insurance Company. 



Signed, 

For the Sub-Committee conducting the Test : 

ELLIS MARSLAND {Directing Member). 

For the Commercial Section : 

FREDERIC R. FARROW. 

For the Executive : 

EDWIN O. SACHS {Chairman), 



Published by the Committee 
as directed by the Execu- 
tive. 

G. M. F. HARWOOD 

{^Secretary), 

Date — 22nd June y 1899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventiv e measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee's Reports on Tests with Materials^ 
Methods of Construction, or Appliances are intended solely 
to state bare facts and occurences^ with tables^ diagramSy or 
illustrations y and they are on no account intended to read as 
expessions of opinion^ criticisms, or comparisons. 



NOTE. 

This report again deals with a test where ordinary- 
building materials and methods of construction are 
under investigation, four variations of partitions in 
common use oeing before the Committee. 

The report, with its illustrations, speaks for itself ; but 
there is one point to which I would call special attention, 
namely, that the partitions showed intact vertical surfaces 
from floor to ceiling, and, as there were no skirtings, the 
plastering did not stop short just behind a skirting as is 
too often the case in ordinary work. The skirting is but 
too frequently the point at which a partition is first 
broken through, and the comparatively long resistance 
of these lath and plaster partitions is no doubt due to the 
absence of this dangerous break. 

I should perhaps add that the doors in the partitions 
will be the subject of a separate report. 



EDWIN O. SACHS. 



London, June i^th^ 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORANDUM.) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reUable data as to the exact fire- 
resistance of the various materials, systems of construction, or, 
appliances used m building pfactice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically, or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study ^nd experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary {i.e., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive^ 

EDWIN O. SACHS, Chairman. 



EXPERIMENTAL FIRE TESTS 

CONDUCTED BY THE EXECUTIVE 

OF THE 

British Fire Prevention Committee 

[Founded, 1897. — Incorporated, 1899,] 



FIRE TESTS D. & E.— May 25TH 1899. 



(D). LATH AND PLASTER PARTITION. 
(E). BRICK NOGGED PARTITION. 



OBJECT OF TEST. 

To record the effect of a fierce fire of one hour's 
duration, gradually increasing to 1,900° Fahr., followed 
suddenly by the application of water for three minutes 
and the consequent rapid cooling. 

Note. — The lath and plaster partition was to show two 
variations of construction (A, with wood lathing; B, with 
plain wire lathing). 

The brick nogged partition was to show two variations 
of construction (c, brick laid flat ; D, brick on edge). 

Note, — The area of the four variations of partitions 
under investigation (A, B, C, d) measured in each case 
26 ft. superficial (3 ft. 6 in. by 7 ft. 6 in.). 

Note. — Only ordinary building materials obtainable 
in the open market were to be used. 

The time allowed for the construction of the partitions 
was three-and-a-half weeks (Spring). 

SUMMARY OF EFFECT. 

Lath and plaster partition was practically destroyed. 
Fire broke through the plastering on wood lath in 28 
minutes, at about 1,600° Fahr., and through that on wire 
lath in 40 minutes, at about 1,750° Fahr. 

Brick nogged partition resisted the passage of the fire 
for the hour, although plastering was disintegrated and 
studs charred and temperature rose to 2,000° Fahr. 
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DESCRIPTION OF TESTING PLANT. 

(See Figs, i to 4,) 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as " No. 2 
Hut." 

The Chamber was constructed as shown, of stock 
bricks, with lime mortar, and measured 10 ft. by 10 ft. 
internally. 

The ceiling of the chamber was constructed of solid 

9 in. by 12 in. fir beams, laid close together and 
grouted with fire-clay The ceiling was 7 ft. 6 in. above 
the pavement of the chamber. 

The hut was covered in with a tarpaulin. 

The door-opening on the south side measured 2 ft. 
by 6 ft. 6 in., and was kept open during the test. 

The fiiel used was gas produced at the station, and 
the supply was regulated by valves and dampers. 

The chamber was divided into two minor chambers by 
the partitions under investigation, and there was an 
intervening central passage, 2 ft. 4 in. wide. 

The two minor chambers were known as the east and 
west chambers respectively and measured 10 ft. by 3 ft. 

10 in. 

The gas was admitted through two mixing chambers 
of fire-brick, each 10 ft. by 3 ft., as shown, one in 
each of the minor chambers just mentioned. 

Two Roberts-Austen pyrometers were used for re- 
cording temperatures, one taking a continuous record 
from point No. 5, and one being used for the observation 
records at points Nos. i, 2, 3, 4. Points Nos. i and 5 
were situated in the east chamber, points Nos. 3 and 4 
in the west chamber, and point No. 2 in the passage. 

There were two small observation holes in the south 
wall. 

There were draught holes in the east, west, and south 
walls. 

The stream of water was applied diagonally (and 



under considerable difficulty) through the two small 
observ^ation holes by a branch with ^ in. nozzle, equipped 
with a pressure gauge, and supplied from a manual fire- 
engine similarly equipped. 

CONSTRUCTION OF THE PARTITIONS. 

(S(e Figs, I to 3J 

Plans, elevations, and sections of the partitions are 
shown. 

One partition — that on the east side — was for the two 
variations of brick nogging, the other — that on the west 
side — was for the two variations of lath and plaster. 

The erection of the partitions took the following 
course : — 

Lath and Plaster Partition. 

(West Side.) 

On May ist, 1899, the studding was put up. 

The lath and plaster partition was made with 2 in. 
by 4 in. studs, head and sill, with one row of 2 in. 
by 4 in. bridging. The studs were 16 in. centre to 
centre. 

A door-opening was formed at the north end of this 
partition with 4 in. by 3 in. rebated door posts, and a 
6 ft. 6 in. by 2 ft. 7 in. four-panelled if in. old pine 
painted door, was hung in this opening. 

{Note. — This door fitted closely.) 

The north end of the partition, including the piece 
over the door, was (as shown) lathed with wire lathing 
y^g in. thick, i-in. mesh, and secured to studs by iron 
staples. 

The south end was lathed w4th St. Petersburg fir 

laths, J in. by i J in., and | in. apart, butt joint nailed 
with I in. wire nails. 

On May 5th this partition was plastered with the first 

or pricking up coat. This was made in the proportion 

of I yd. of unwashed pit sand to \ yds. of grey stone 

lime and 2 1 lbs. of cow hair, thoroughly mixed with 

water and brought to a proper consistency. 
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On May i6th the second or floating* coat was put on. 
This was mixed in exactly the same proportion as the 
pricking up coat. 

On May 19th, the finishing .coat was started, and was 
completed the following day. This was made in the 
proportion of two parts of washed sand and one part of 
lime putty. 

The total thickness of plaster, when finished, was | in. 

Brick Nogged Partition. 

(East Side,) 

On May ist the studding was put up. 

The nogged partition on the east side was made with 
3 in. by 2 in. and 4 in. by 2 in. studs, about 20 in. centre 
to centre, with head and sill. A row of bridging of the 
full width of the respective studs was put in half way up 
the partition. 

A door-opening was formed at the north end of the par- 
tition and a 6 ft. 6 in. by 2 ft. 4 in. four-panelled ijin. 
old pine door with raised panels painted was hung in it. 

{Note, — This door did not fit closely.) 

The north end of the partition, including the piece over 
the door, was filled in with bricks laid flat in mortar. 

On May 5th this partition was plastered with the first 
or pricking up coat. This was made in the proportion 
of I yd. of unwashed pit sand to \ yd. of grey stone 
lime and 21 lbs. of cow hair, thoroughly mixed with 
water and brought to a proper consistency. 

The south end was filled in with bricks on edge in 
mortar. 

On May 1 6th the second or floating coat was put on. 
This was mixed in exactly the same proportion as the 
pricking up coat. 

On May 19th, the finishing coat was started, and was 
completed the following day. This was made in the 
proportion of two parts of washed sand and one part of 
lime putty. 

The total thickness of plaster, when finished, was | in. 
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For the period over which the building operations 
extended, i.e., for the month of May, the rainfall, taken 
at Camden Square, was 1*38 ins., with a maximum of 
•40 in. on May 14th. The maximum temperature was 
74'2 Fahr., and the minimum 34-4 Fahr. 

On the days on which the plastering was done the 
state of the weather and the temperature taken at the 
Botanic Gardens, Regent's Park, read as follows : — 

May 5th, Fine; highest in air, 54.2° Fahr. 

1 6th, Dull and wet ; highest in air, 60° Fahr. 
19th, Dull day; highest in air, 63° Fahr. 

During building operations the tarpaulin covering 
was taken off every morning, except when raining, and 
replaced at night. 
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PREPARATIONS FOR TEST. 

On May 1 7th, three salamanders were lighted in the 
hut, and kept burning till the morning of May 1 8th. 

On May 24th the three salamanders were re-lighted, 
and kept burning till the beginning of the test. 

On May 25th the tarpaulin was removed in the 
morning and not replaced. 



THE TEST. 

On May 25th the Test was undertaken. The following 
is a Log of the Test : — 

At 3 p.m. the Meteorological observations, taken at the 
Botanic Gardens, Regent's Park, had read as follows : — 
State of weather, fine day ; wind, N.N.W. ; barometer, 
29*96; attached thermometer, 56° Fahr. ; wet bulb, 45*20 
Fahr. ; dry bulb, 52° Fahr. 
. At 6 p.m. the partitions were intact. 

At 6.12 p.m. the gas was lighted simultaneously in 
both the east and west chambers, and the doors in the 
partitions were then closed. 
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From 6.12 to 7.12 p.m. the gas was gradually turned 
on in both chambers simultaneously and the temperature 
raised as described below. 

Note. — Observations were taken through the observa- 
tion holes from time to time, but, owing to their 
position for these special tests and the smoke, little 
could be seen of the effect of the fire in the east 
chamber, and only occasional observations could be 
taken up to 7.0 p.m. in the west chamber. The observa- 
tions recorded below were for the most part made from 
the door of hut. 

Lath and Plaster Partition. 

(West Chamber), 

In the west chamber the temperature rose to 1,850° 
Fahr., as read on the observation records from pyrometer 
points Nos. 3 and 4, both given in the form of a table 
below : — 



Observations taken from Points Nos. 3 and 4. 
From 6.12 p.m, to 7.12 /.w. 



Time. 
6.17 p.m. 
6.23 
6.29 

6.35 

6.45 
6.47 

6.53 

6.59 

7-5 
7.11 

At 6.15 p.m 
At 6.26 p.m 



Point No. 3. 
600° Fahr. 

875° 
1.235° 

1,474° 
1,640° 

1,645 

1,735 
1,740 

1,820° 

1,810° 



o 
o 
o 






• •« 



Point No. 4. 


925° 


Fahr. 


985° 




1,430° 




1,670° 




1,760° 




1,725° 




1,820° 




1,790° 




1,875° 




1,850° 





the paint on passage side of door blistered, 
the plaster in passage was just warm. 
At 6.28 p.m. plaster on wood lathing on fire side 
falling. 
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At 6.30 p.m. a considerable amount of smoke was 
issuing through lower panel of door. 

At 6.3 1 p.m. fire broke out through lower panel of door. 

At 6.34 p.m fire broke out through upper part of 
door, which collapsed soon after. 

At 6.35 p.m. plaster on wire lathing on fire side falling. 

At 6.36 p.m. plaster and wood lathing on fire side had 
gone, and lathing on passage side had caught alight. 
The studs were well alight. 

At 6.37 p.m. part of plaster off wire lathing on fire 
side and some of wire down. Studs well alight. 

At 6.40 p.m. blaze of flame through passage side of 
wood lath partition and studs burning on all sides. 

At 6.42 p.m. wire lathing on fire side bare of plaster 
and wire almost all down. 

At 6.45 p.m. plaster on passage side bulging away 
from wire lathing. 

At 6.52 p.m. spurts of flame showing through cracks 
on passage side of wire lathed partition. 

At 6.54 p.m. plaster on wire lathing red hot on 
passage side. 

At 7 p.m. only studs (well alight) remained of wood 
lath partition. Door studs were alight on passage 
side of wire lathed partition. 

At 7.12 p.m. the gas was shut down. Studding was 
seen well alight. 

At 7.14 p.m. to 7.16 p.m the water was applied 
through small south observation hole obliquely on to 
inside of partition, where wire lathing with plaster on 
passage side was still intact. The application of water 
brought down the plaster wherever touched by the 
stream. Pressure taken at manual was 40 lbs. per 
square inch. 

At 7.14 p.m. the temperature as read off" point No. 3 had 
fallen to 1,360° Fahr., and at point No. 4 to 1,340° Fahr. 

At 7.18 p.m. the temperature as read off* point No. 3 
had fallen to 775° Fahr., and off point No. 4 to 700° 
Fahr. 
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Brick Nogged Partition, 

{East Chamber,) 
In the east chamber the temperature rose to over 
2.000° Fahr., as shown by the continuous record from 
the pyrometer point No. 5, and as read from the observa- 
tion record from point No. i, both given in the form of 
a table below : 

Observations taken from Points Nos. i and 5. 
From 6.12 pjn, to 7.12 p,m. 



Time. 




Point No. i . 


Point No. 5. 


6,17 p.m. 




625° 


!:< ahr. . . 


600° Fahr. 


6.23 „ 




1,080° 




»• "~^ 


6.29 „ 




1,400° 




1,500° „ 


6.35 » 




1,660° 




# 


6.41 „ 




. 1,725° 




» • 


6.47 » 




' 1,750° 




1,800° ,, 


6.53 ,» 




1,850° 






6.59 yy 




1,850° 




.. 1,970° „ 


7.5 yy 




1,890° 






7-1 1 M 




1,910° 




2,000° „ 



At 6. 1 5 smoke commenced to issue through the rebate 
of door. 

At 6.23 p.m. a considerable amount of smoke was 
issuing through the rebate of door. 

At 6.26 p.m., the first blaze came through rebate of this 
door on south side. 

At 6.32 p.m. blaze of fire broke through lower panel 
of door. 

At 6.36 the door was well alight. 

At 6.38 p.m. panels of door gone. Door gave soon after. 

At 6.50 p.m. plaster falling off passage side of nogged 
partition where brick laid flat. 

At 7.12 p.m. the gas was shut down. The door studs 
were seen to be well alight, and smoke was issuing at 
points between the studding and the brick work. 

At 7.16 p.m. to 7.18 p.m., water was applied through 
small south observ^ation hole obliquely on to inside of 
partition. The effect could not be seen. Pressure taken 
at manual was 40 lbs. per square inch. 
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At 7.14 p.m. the temperature as read off point No. i 
had fallen to 1,625° Fahr. 

At 7.18 p.m. the temperature as read off point No. i 
had fallen to 1,100° Fahr. 

Generally. 

During the test the temperature in the passage in- 
creased rapidly, rising after the doors and the west 
partition had been broken through by the fire. The 
temperatures, as read from the observation record off 
pyrometer point No. 2, were as follows : 

Observations taken from Point No. 2. 
Fro77i 6.12 p.m. to 7.12 /.;//. 



Time. 






6.17 


p.m. 






6.23 








6.29 








635 








6.41 








6.47 


* 7 






6.53 








6.59 








7.5 








7. II 








From 7.1 


7 p.m. 


to 7.20 


p.m 



Point No. 2. 


310"" 


Fahr. 


400° 




590° 




810° 




990° 




1,140° 




1,210° 




1,250° 





1,325 



,J 



J, 



... 1,340^ 

,20 p.m. water was applied through 
outer door of chamber to extinguish burning studs of 
both partitions. 

At 7.20 p.m. fire on both partitions was extinguished 
and the test concluded. 

OBSERVATIONS AFTER TEST. 

(Figs. 5 to 9.; 

On May 26th the photographs shown in Figs. 5 to 9 
were taken. 

On May 26th the following observations were made : — 

Lath and Plaster Partition. 
The whole of the wood lath and plaster work had 
been burnt right away both sides. The head, sill, studs 
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At I p.m. the door was placed in position, closed and 
sealed with fire-clay, the shutter to the observation hole 
in it alone remaining moveable. 

At 1.30 p.m. the temperature varied between 1,060° 
and 1,300° Fahr., as read oiF the four pyrometer points, 
Nos. I, 2, 3, 5. 

At 1.35 p.m. the fire-clay plastering was made good all 
round the door. 

At 2.5 p.m. cracks were developing slightly along the 
edge of the vertical face of the plaster enclosing the 
beams, about 2 J in. from the sofiit. 

At 2,22 p.m. vesiculated water vapour from the evapor- 
ation of water in the concrete commenced to rise from 
above the concrete on north and east sides. 

At 2.45 p.m. the vapour above mentioned was rising 
through the loose bricks forming the load on the east 
side. 

At 3 p.m. the temperature varied between 1,840° Fahr. 
and 2,290° Fahr. as read off the four pyrometer points 
(Nos. I, 2, 3,5). Small flakes of setting coat were falling 
from ceiling. The upper surface of the floor was warm 
to the touch but not hot. No change beyond that above 
noted was observed in the floor or plaster of ceiling. 

At 3.20 p.m. the highest temperature reached at any 
one recording point was 2,335° Fahr. at observation 
point No. 2. 

At 3.30 p.m. the temperature varied between 1,850° 
Fahr. and 2,165° Fahr., as read off the four pyrometer 
points (Nos. I, 2, 3, 5). 

At 3.30 p.m. the gas was shut down and the door 
removed. 

From 3.35 p.m. to 3.38 p.m., water was applied through 
a half-inch nozzle, the pressure ranging from 25 lbs. to 
30 lbs. at the pumps. 

On the application of water to the ceiling, portions of 
the plaster fell. 

From 3.35 p.m. to 3.38 p.m. the temperature fell very 
rapidly. 
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At 3.40 p.m. the test closed, the floor and beams, 
except the plaster above referred to, remaining intact. 

OBSERVATIONS AFTER TEST. 
{See Figs, g fo 11). 
On June 15th the photographs shown in Figs. 9, 10, 

and 1 1, were taken. 

On June 19th, after standing for four days, the load 

was removed. 

On June 22nd the floor and ceiling were examined. 

About one-third of the whole area of the ceiling had 
the setting coat tn siYu, but very badly cracked and 
flaked. About one-third of the area had some of the 
coats of plaster on, and some off, and about one-third of 
the concrete was quite bare, all the plaster being off". 

Almost the whole of the plaster on the soffit of West 
Beam had all the plaster tn situ^ "but cracked. That, to 
East Beam had one-third of the plaster off, and the 
remainder badly cracked and flaked. 

Some of the soffit slabs were cracked and the edges 
slightly damaged, more particularly about the centre of 
East Beam. The upright sides of the beam had part of 
the plaster on, and part off, only in one place was the 
concrete quite bare. This was about the centre of East 
Beam. 

The whole of the concrete of the floor and the sides of 
the beams was sound and good, not disintegrated at 
any point. 

The concrete slabs protecting the bottom flange of the 
steel joists, were slightly disintegrated about the centre of 
East Beam, and there were cracks in various places along 
the lines of junction between the soffit slabs and the 
vertical concrete. 

No further observations were made. 
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GENERAL ARRANGEMENTS. 

The Test was carried out in accordance with the pro- 
cedure laid down by the Executive for investigations of 
this description, and carried out by a sub-committee 
comprising :— 

Mr. Max Clarke, A.R.I.B.A. (Directing Member). 
Mr. Frederic Hammond, F.R.I. B. A., District Sur- 
veyor, East Hampstead. 
Mr. George E. Monckton, M.A. 

Mr. Thomas Kissack, Resident Engineer at the Testing 
Station, assisted the Sub-Committee. 

Mr. T. E. Leslie AUdridge (Royal Mint) superintended 
the instrument room. 

The attendance at the Test was limited according to 
procedure as follows : — 

The Council was represented on the afternoon of the 
Test by : — 

Sir John Taylor, K.C.B., H M. Office of Works. 
Mr. Alexander Siemens, M.Inst.C.E., Past President 
Inst. Electrical Engineers. 

The Executive was represented by : — 
Mr. Edwin O. Sachs (Chairman). 
Mr. Ellis Marsland, District Surveyor, CamberwelL 

The Commercial Section was represented by ; — 
Mr. Frederic R. Farrow, F.R.I. B. A. (Chairman). 

The Members' Testing Sub-Committee was repre- 
sented by : — 

Mr. H. H. Statham, F.R.I.B.A. 

The body of Members was represented by : — 

Mr. R. P. Notley, F.R.I.B.A., F.S.I., District 
Surveyor, Bethnal Green. 
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The Columbian Fireproofing Company was represented 
by: - 

Messrs. J. D. O'Brien, C. A. Balph, C. V. Childs, 
R. H. Hobden, E. S. Perry, H. W. Perry, and 
J. P. Whinney. 

The following visitors attended by special invitation of 
the Executive : — 

Mr. F. S. Capon (Factories & Workshops Branch, 

London County Council). 
Mr. A. Millwood (Building Act Branch, London 

County Council). 
Mr. R. Pearsall (Fire Brigades Branch, London 

County Council). 
Mr. Egan Hill (Williamson, Hill & Co., Solicitors to 

the Committee). 

Signed, 

For the Sub-Committee conducting Test: 

MAX CLARKE 

(Directing Member). 

For the Executive : 

EDWIN O. SACHS {Chairman). 



Published by the Committee 
as directed by the Execu- 
tive. 

G. M. F. HARWOOD 

(Secretary ), 

Date — 2\st Julyy 1899. 



Verified a true copy of the 
Report ordered to be pub- 
lished. 

WILLIAMSON, HILL & Co. 

(Soliaiors), 

Date — li^th July^ 1899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring togethei those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as m.ay be 
considered advisable. 



The Committee' s Reports on Tests ivith Materials^ 
Methods oj Construction, or Appliances are intended solely 
to state bare facts and occurrences^ with tables, diagramSy or 
illustrations, and they are on no account intended to read as 
expressions of opinion^ criticisms^ or comparisons. 



NOTE. 

The present publication contains the results of some 
minor investigations with doors, conducted simultaneously 
with other tests. 

These investigations come under the head of tests 
with ordinary building materials, and simple as the 
examination made may seem, the importance of the 
facts obtained must not be underrated. 

The rapid destruction of ordinary four-panelled pine 
doors will be all too obvious from the reports H. and I. 
Twenty minutes may apparently be taken as the life oi 
such doors in a fire equal to the fire created by the 
burning, say, of a bedroom when the windows have 
been broken and a draught created. The difference of 
half-an-inch in the thickness of the material does not 
seem to be very great. 

On the other hand, the life of a small, close-fitting, 
2-in. solid teak door, described in report G, may 
apparently be taken at an hour, under much severer 
conditions. 

Further investigations will yet be made with various 
forms of doors, so that in due course a true comparative 
picture may be obtained as to what the various materials 
will do ; and here I would like to call special attention 
to the series of instantaneous views reproduced in con- 
nection with the small teak door test. This method of 
illustration will be henceforth frequently applied in 
connection with the Committee's reports. 

Perhaps I should note that all three doors were hung 

in rebated frames and opened oulwards, ix.y away from 

the fire ; and that when speaking of " life" in this place 

I do not merely calculate it up to the moment when 

the first spurt or sheet of flame may pass through the 

opening between door and frame, which must necessarily 

somewhat vary, according to the exact fitting of the 

door. 

EDWIN O. SACHS. 
London, 

September zmdy 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORAyDcM.) 

The pur|X)se of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used in building practice. 

The tests are of an entirely independent character, ananged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically, or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
meml>ers of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called "full-size" tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/>., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously 

T^** fke Executive, 

EDWIN O. SACHS, Chairman. 



EXPERIMENTAL FIRE TESTS 

CONDUCTED BY THE EXECUTIVE 

OF THE 

British Fire Prevention Committee. 

[Founded 1897, — Incorporated, 1899.] 



FIRE TEST G.— May 25TH. 1899. 



A SOLID-FRAMED DOOR 



OF 



TWO INCH TEAK. 



OBJECT OF TEST. 

To record the effect of a fierce fire of one hour, gradu- 
ally increasing to a temperature of 2,000° Fahr. 

Note : The size of the door under investigation was to 
be 6 ft. by 2 ft. 5 in. 

The door was to be hung in a 4 in. by 3 in. rebated 
teak frame, to open outwards. 

The door was to be constructed of teak bought in the 
open market. 

Note : The test was carried out simultaneously with a 
floor test (see Publication No. 21, Test C.) 

SUMMARY OF EFFECT. 

After 24 minutes flame showed between bottom edge 
of door and sill. 

After 49 minutes flame showed between edge of frame 
and style of door above and below the lower bolt. 

After 54 minutes smoke issued through joints of panels 
and centre rail. 

After 60 minutes flame burst through all joints, and 
the door collapsed five minutes afterwards. 
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DESCRIPTION OF TESTING PLANT. 

(See Figs. 13 to i(>.) 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as " No. 3 
Hut." 

The chamber was constructed, as shown, of stock 
bricks, with lime mortar, and measured 10 ft. by 10 ft. 
internally. A floor of steel joists with concrete filling 
served as ceiling. 

The hut was roofed in with galvanized iron. 

The door-opening for the door under investigation was 
on the south side. 

The fuel u sed was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through two mixing chambers 
of fire-brick, each lo ft. by 3 ft. super, as shown. 

A Roberts-Austen pyrometer was used for recording 
temperatures, and four observation records were taken 
from points Nos. i, 2, 3, 5. 

There was an observation hole in the east wall, closed 
by a moveable iron-sheathed wooden shutter. 

The draught holes were in the east and west walls. 

The photographs were taken by daylight. 



CONSTRUCTION OF DOOR. 
(See Fig. ly J 

A plan and elevation of the door are shown on the 
following page. The door was constructed as follows : — 

The material of the door was cut out of 2 in. teak, and 
when planed up measured i^ in. 

The styles and head were 4;^ in. wide. The middle 
and bottom rails were 7^ in. wide. 

The panels were bead butt and the full thickness of 
the door, and were framed with a teak tongue | in. by i in., 
let into grooves in the styles, rails, and head. 
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The door frame was 4 
for the door, which was 
hung to open outwards 
with one pair of 4 in. wrot 
iron butts and fastened 
with two 8 in. iron barrel 
bolts. 

The door was placed in 
position two days before 
it was tested. 



in, by 3 in. teak, rebated 
DrjAlL o;- 

Ana "piiMC 



PREPAEtATlONS FOR 
TEST. 

On May 25th, at 4 p.m., 
the gas was lighted and 
kept low until the test com- 
menced at 4.30 p.m. 

The door was left wide 
open. 

At 4.30 p.m. the tempera- . 
ture, as seen from an auto- 
matic record, varied be- 
tween 170° Fahr. and 200° 
Fahr. 




THE TEST. 

(Figs. I to 12). 

The following is the log of the test : — 

At 3 p.m. the meteorological observations, taken at 
the Botanic Gardens, Regent's Park, read as follows ; — 
State of weather, fine; Rain, none; Wind, N.N.W. ; 
Barometer, 29-96 ins. ; Attached Thermometer, 56° Fahr. ; 
Dry bulb, 52° Fahr, ; Wet bulb, 45'2° Fahr. 

At 4.30 p.m. the door was intact. 

At 4.30 p.m. the door was closed, and the test com- 
menced. 
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At 4.30 p.m. the gas was gradually turned on, and the 
temperature raised, as shown on the table below, the 
observations being taken from the four pyrometer points, 

3, 5. 



Nos. I, 2 



Time. 
4.30 p.m 

4-35 yy 

4.40 „ 

4.45 >> 

4.50 yy 

4.55 yy 

5-0 „ 

5-5 „ 

5.10 „ 

5.15 „ 

5-20 „ 

5.25 „ 

5-30 „ 



Observations taken at Points i, 2, 
From 4.30 p.m, to 5.30 p.m. 

No. I. No. 2. No. 3. 

1 70° Fah. 200° Fah. 1 80° Fah 



400° 

875" 
1,215° 
1,400° 

1,525' 
1,600° 

1,660° 

1,725'' 

1,775' 

1,835° 
1,820° 

1,825° 



420° 

850° 

1,300° 

1,500° 

1,565° 
1,700° 

1,780° 

1,800° 

1,900° 

1,950° 

1,975° 
1,920° 



410° 

790° 

1,150° 

1,375' 

1,515' 
1,610° 

1,710° 

1,720° 

1,810° 

1,875° 
1,920° 
1,960° 



3» 5- 

No. 5. 
170° Fah. 
420° 

940° 
1,240° 

1,425° 

1,565° 
1,625 

1,720 

1,690 

1,780° 

1,750° 

1,775° 
1,850° 



o 
o 
o 



„ 
„ 
„ 

„ 

„ 
,» 
,» 
,» 
„ 
„ 



At 4.39 p.m. smoke was coming through between the 
brickwork and top edge of frame. 

At 4.44 p.m. smoke was coming from between top of 
door and frame. 

-^t 4.57 p.m. the sill of frame along top edge was 
burnt through, also the lower edge of door for about 
8 in. from west side (see Ftg, 6). 

At 5.20 p.m. panels of door bulging outwards con- 
siderably. The joint between door and frame burnt 
through f in. wide, extending some 6 in. above and below 
the lower bolt (see Ftg, 10). 

At 5.25 p.m. fire showed through upper west panel of 
door, also through the joints where the mortices occur in 
the middle rail (see Fig, 1 1). 

At 5.27 p.m. flame came through the joints of lower 
panel on west side adjoining the centre style {see Fig, 12). 
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At 5.30 p.m. flame coming through nearly all the joints. 
At 5.34 p.m. flame all over the upper panels of door. 
At 5.35 p.m. door fiercely alight on outside. 
At. 5.39 p.m. the door fell inwards and was consumed. 



.OBSERVATIONS AFTER TEST. 

The door, upon collapsing, having fallen inwards into 
the testing chamber, was entirely destroyed. 

The two bolts and two butts were found in the ashes. 
The frame was also quite destroyed. 



GENERAL ARRANGEMENTS. 

The test was carried out in accordance with the pro- 
cedure laid down by the Executive for investigations of 
this description, and conducted by a Sub-Committee, 
comprising : — 

Mr. Ellis Marsland, District Surveyor, Camberwell 

(Directing Member). 
Mr. Max Clarke, A.R.LB.A. 
Mr. F. Hammond, F.R.LB.A., District Surveyor, 

East Hampstead. 

Mr. Thomas Kissack, Resident Engineer at the 
Testing Station, assisted the Sub Committee. 

Mr. T. E. Leslie AUdridge (Royal Mint) superintended 
the instrument room. 

The attendance at the actual test was limited, accord- 
ing to procedure, as follows : - 

The Council was represented by : 

Mr. Arthur Cates, F.R.LB.A., F.S.I., late Surveyor 
to the Crown, and Past Vice-President Royal 
Institute of British Architects. 

Sir Martin Conway, M.A., F.S.A. 
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The Executive was represented by : 
Mr. Edwin O. Sachs (Chairman). 

The following members of the Executive were present 
to receive the visitors : 

Mr. Charles E. Goad, M.Am.Soc.C.E. 
Mr. Robert Mond, M.A., F.R.S.E. 

The Commercial Section was represented by : 
Mr. Fred R. Farrow, F.R.I.B.A. 

The body of members was represented by : 

Mr. William Grellier, F.R.I.B.A., District Surveyor, 

Clapham. 
Mr. George H. Harrison, J. P., C.E. 

The following visitors attended by special invitation 
of the Executive : 

Mr. J. B. Westcott (H.M. Office of Works). 

Mr. F. Sizer Capon, for the Architect, London 

County Council. 
Mr. Joseph Randall (President of the Institute of 

Builders). 
Mr. W. Vogel Goad. 

Representatives of the following Insurance Companies 
attended by special invitation of the Committee : — 

The British Law Fire Insurance Company. 

The Commercial Union Assurance Company. 

The County Fire Office. 

The Fine Art and General Insurance Company. 

The Guardian Fire and Life Assurance Company. 

The Hand-in-Hand Fire and Life Office. 

The Law Fire Insurance Society. 

The Liverpool and London and Globe Insurance 
Company. 

The National Assurance Company of Ireland. 

The North British and Mercantile Insurance Com- 
pany. 
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The Northern Assurance Company. 

The Phoenix Fire Office. 

The Royal Exchange Assurance Corporation. 

The Royal Insurance Company. 

The Sun Insurance Office (Fire). 

The Yorkshire Insurance Company. 



Signed, 

For the Sub^Committee condtccting the Test : 

ELLIS MARSLAND {Directing Member). 

For the Commercial Section : 

FREDERIC R. FARROW. 

For the ExecutivA: 

EDWIN O. SACHS {Chairman). 



Published by the Committee 
as directed by the Execu- 
tive. 

GEORGE E. MONCKTON 

{Secretary), 

Date — Sept, iind^ 1899. 



EXPERIMENTAL FIRE TESTS 

CONDUCTED BY THE EXECUTIVE 

OF THE 

British Fire Prevention Committee, 

[Founded, 1897. — Incorporated, 1899.] 



FIRE TESTS H. & I.— MAY 25TH, 1899. 



(H). A i|-IN. FOUR-PANNELLED 

PINE DOOR. 

(I.) A il-IN. FOUR-PANNELLED 

PINE DOOR. 



OBJECT OF TEST. 

To record the effect of a fierce fire of half-an-hour's 
duration, gradually increasing to 1,500^ Fahr. 

Note, — Both doors were ordinary old doors obtain- 
able in the open market. 

The doors were to be hung in 4 in. by 3 in. rebated 
frames to open outwards. 

The size of the i|-in. door was 6 feet 6 in. by 2 feet 
7 in. The size of the ij-in. door was 6 feet 6 in. by 2 
feet 4 in. 

Note, — This test was carried out simultaneously with 
Tests CD. (Publication 22)y ue,^ two partition tests. 

SUMMARY OF EFFECT. 

The fire broke through the if -in. door in 19 minutes 
at a temperature of about 1,400° Fahr., and the door 
was destroyed in 22 minutes. 

The fire broke through the if-in. door in 20 minutes 
at a temperature of about 1,600° Fahr., and the door 
collapsed in 26 minutes. 
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DESCRIPTION OF TESTING PLANT. 

(See Figs, i to 4.J 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as "No. 2 
Hut." 

The Chamber was constructed as shewn, of stock 
bricks, with lime mortar, and measured 10 ft. by 10 ft. 
internally. 

The ceiling of the chamber was constructed of solid 
9 in. by 12 in. used fir beams, laid close together and 
grouted with fire-clay. The ceiling was 7 ft. 6 in. above 
the pavement of the chamber. 

The hut was covered in with a tarpaulin. 

The door-opening on the south side measured 2 ft. by 
6 ft. 6 in., and was left open during the test. 

The fuel used was gas produced at the station, and 
the supply was regulated by valves and dampers. 

The chamber was divided into two minor chambers by 
the partitions on which the doors under investigation 
were placed, and there was an intervening central 
passage, 2 ft. 4 in. wide. 

The two minor chambers were known as the east and 
west chambers respectively and measured 10 ft. by 3 ft. 
10 in., and the doors were known as the east and west 
doors. 

The gas was admitted through two mixing chambers 
of fire-brick, each 10 ft. by 3 ft. as shown, one in each 
of the minor chambers just mentioned. 

A Roberts-Austen pyrometer was used for recording 
temperatures, and observation records were taken at 
points Nos. I, 2, 3. Point No. i was situated in the east 
chamber, point No. 3 in the west chamber, and point 
No. 2 in the passage. 

There were two small observation holes in the south 
wall. 

There were draught holes in the east, west, and south 
walls. 



CONSTRUCTION OF THE DOORS. 

(See Figs. 5 and 6.) 

Plans and elevations of the doors are shown. 

The i|-in. door was a 6 ft. 6 in. by 2 ft. 7 in. square- 
ft-amed, old, deal, painted, four-panel door, with rails 
and stiles i| in. in thickness. 

The I J-in. door was a 6 ft. 6 in. by 2 ft. 4 in. square- 
framed, old, deal, painted door, with raised panels on 
one side, the rails and stiles being i| in. in thickness. 
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The if-iN Door. Fig $. The I)!-in. Door. Fig. 6. 

Plan and Elevation. Plan and Elevation, 

The doors were hung a few days before the test. 
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PREPARATIONS FOR TEST. 

On May 1 7th three salamanders were lighted and kept 
burning till the morning. 

On May 25 th the tarpaulin was removed in the 
morning and not replaced. 

THE TEST. 

On May 25th the Test was undertaken. The following 
is a log of the Test : — 

At 3 p.m. the Meteorological observations, taken at 
the Botanical Gardens, Regent's Park, had read as 
follows : — State of weather, fine day ; wind, N.N.W. ; 
barometer, 29*96 ; attached thermometer, 56° Fahr. ; wet 
bulb, 45*20° Fahr. ; dry bulb, 52° Fahr. 

At 6 p.m. the doors were intact. 

At 6,12 p.m. the gas was lighted simultaneously in 
both the east and west chambers, and the doors were 
then closed. 

From 6.12 to 7.12 p.m. the gas was gradually turned 
on in both chambers simultaneously and the temperature 
raised as described below. 

Note, — Observations were taken through the open outer 
door of the chamber. 

The if IN. Door. 

( West Chamber.) 
In the west chamber the temperature rose as read on 
the observation record from pyrometer point No. 3, given 
in the form of a table below : — 

Time. Point No. 3. 

6.17 p.m. ... ... ... 600° Fahr. 

vJ.^^ ,, ... ... ... /o 

L/.^CJ ,, ... ... ... ^)i3^ 

0.35 yy ••• ••• ••• I>474 

At 6.15 p.m. the paint on passage side of door 
blistered. 

At 6.30 p.m. a considerable amount of smoke was 
issuing through lower panel of door. 



o 
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At 6.31 p.m. fire broke out through lower panel of 
door. 

At 6.34 p.m. fire broke out through upper part of 
door. Door collapsed soon after. 

The 1 1 IN. Door. 

(East Chamber,) 
In the east chamber the temperature rose as read from 
the observation record from point No. i, given in the 
form of a table below : — 

Time. Point No. i. 

6.17 p.m. ... 625° Fahr. 



1,080 



o 



» 



.0 



1,400- „ 
1,660° „ 

1,725° yy 



6.23 „ 
6.29 „ 

6.35 » 
6.41 „ 

At 6.23 p.m. a considerable amount of smoke was 
issuing through the rebate of door. 

At 6.26 p.m. the first blaze came through rebate of 
this door on south side. 

At 6.32 p.m. blaze of fire broke through rebate of door. 

At 6.38 p.m. panels of door gone. Door gave soon 
after. 

Note: During the tests the temperature rose in the 
passage as recorded on pyrometer point No. 2. At 
6.35 p.m. 810° Fahr. were read. 

OBSERVATIONS AFTER TEST. 
No observations were made as the test conducted 
simultaneously continued till 7.12 p.m., when the doors 
having fallen inwards, nothing but wood ash and 
the door furniture was to be found. 

GENERAL ARRANGEMENTS. 

The test was carried out in accordance with the pro- 
cedure laid down by the Executive for investigations of 
this description, and conducted by a Sub- Committee, 
comprising : — 
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Fred. R. Farrow, F.R.I.B.A. (Directing Member). 
Mr. F. Hammond, F.R.I.B.A,, District Surveyor, 

East Hampstead. 
Mr. Ellis Marsland, District Surveyor, Camberwell. 

Mr. Thomas Kissack, the Resident Engineer at the 
Testing Station, assisted the Sub-Committee. 

Mr. T. E. Leslie Alldridge (Royal Mint) superintended 
in the instrument room. 

The attendance at the actual test was limited, accord- 
ing to procedure, as follows : — 

The Council was represented by : 

Mr. Arthur Cates, F.R.I.B.A., F.S.I., late Surveyor 

to the Crown, and Past Vice-President Royal 

Institute of British Architects. 
Sir Martin Conway, M.A., F.S.A. 

The Executive was represented by : 
Mr. Edwin O. Sachs (Chairman). 

The following members of the Executive were present 
to receive the visitors : 

Mr. Charles E. Goad, M.Am.Soc.C.E. 
Mr. Robert Mond, M.A., F.R.S.E. 

The Commercial Section was represented by : 
Mr. Fred R. Farrow, F.R.I.B.A. 

The body of members was represented by : 

Mr. William Grellier, F.R.I.B.A., District Surveyor, 

Clapham. 
Mr. George H. Harrison, J. P., C.E. 

The following visitors attended by special invitation of 
the Executive : 

Mr. J. B. Westcott (H.M. Office of Works). 

Mr. F. Sizer Capon, for the Architect, London 

County Council. 
Mr. Joseph Randall (President of the Institute of 

Builders). 
Mr. W. Vogel Goad. 
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Representatives of the following Insurance Companies 
attended by special invitation of the Committee : — 

The British Law Fire Insurance Company. 

The Commercial Union Assurance Company. 

The County Fire Office. 

The Fine Art and General Insurance Company. 

The Guardian Fire and Life Assurance Company. 

The Hand-in-Hand Fire and Life Office. 

The Law Fire Insurance Society. 

The Liverpool and London and Globe Insurance 
Company. 

The National Assurance Company of Ireland. 

The North British and Mercantile Insurance Com- 
pany. 

The Northern Assurance Company. 

The Phoenix Fire Office. 

The Royal Exchange Assurance Corporation. 

The Royal Insurance Company. 

The Sun Insurance Office (Fire). 

The Yorkshire Insurance Company. 



Signed, 

For the Sub-Committee conducting the Test: 
FREDERICK R. FARROW {Directing Member). 

For the Executive : 

EDWIN O. SACHS {Chairman). 

Published by the Committee 
as directed by the Execu- 
tive. 

GEORGE E. MONCKTON 

{Secretary). 



Date — Sept. iind^ 1899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To ^establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee's Reports on Tests with Materials^ 
Methods of Construction^ or Appliances are intended solely 
to state bare facts and occurrences^ with tablesy diagrams^ or 
illustrations^ and they are on no account intended to read as 
expressions of opinion^ criticisms, or comparisons. 



NOTE. 

The respective fire resistance of various forms of doors 
is one of those matters which has apparently been 
generally overlooked in all countries; for even in the 
United States and in Germany, where there have been 
some interesting investigations with floors and with 
protected columns, no record can be found of any 
systematic trials in this direction. 

The Executive of this Committee has now decided to 
undertake a series of tests with all kinds of doors, from 
the most ordinary four-panelled wood door, and the solid 
timber door, to armoured doors, iron doors, and the 
heavy doors used for safes, etc. 

The tests in question will be undertaken with due 
consideration to all questions of "hanging,** and of 
rebate, and I have not the least doubt that those who 
follow these reports will very soon see what a great 
difference there is in the protection afforded according to 
the hanging and the rebate. 

The two doors here reported on are an iron door and 
a wood door covered with tinned steel plates, generally 
known as an armoured door. 

It would be out of place to comment on these tests 
otherwise than to say that the doors were obtained in 
the open market, the armoured door being fixed by its 
maker. Further, whilst the iron door was hung in a 
rebated frame, the armoured door was hung to fit closely 
against the face of the brick wall, and had a three-inch 
overlap both at the sides and at the top as measured at 
the centre. Both doors opened inwards, i.e., towards 
the fire. 

EDWIN O. SACHS. 

London, 

July ']thy 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORANDUM,) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used in building practice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically, or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/>., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive, 

EDWIN O. SACHS, Chairman, 



EXPERIMENTAL FIRE TESTS, 

CONDUCTED BY THE EXECUTIVE 



OF THE 



British Fire Prevention Committee. 

[Founded 1897. — Incorporated 1899.] 



PTRE TESTS K & L.— June 14TH, 1899. 



(K) A Wood Door covered with Tinned Steel Plates. 
(L) An Iron-Framed and Panelled Door. 



OBJECT OF TEST 

To record the effect of a fierce fire of one hour, 
gradually increasing to a temperature of 2,000° Fahr., 
followed suddenly by the application for five minutes 
of a stream of water, and consequent rapid cooling. 

Note : The door-openings were to be approximately 
3 ft. 9 in. by 7 ft. 3 in., and the doors were to be hung to 
open inwards (towards the fire). 

SUMMARY OF EFFECT. 

The wood door covered with tinned steel plates 

remained in position, but was much buckled and bulged, 

and the upper part gradually inclined inwards to a 

considerable extent, permitting the passage of flame. 

. ^ The firs_,t spurt of flame over the top of door was seen 

'^ ' after five minutes. 

The *iron-framed and panelled door remained in 
position, but became red hot, buckled and warped con- 
siderably, together with its rebated frame. The upper 
corner on the lock side gradually inclined inwards to a 
considerable extent, permitting the passage of flame. 
\ 1 The first spurt of flame between door and frame was seen 
/ 1 \ after twenty minutes. 
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DESCRIPTION OF TESTING PLANT. 

(See Figs, i to ^.) 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as No. 2 Hut. 

The chamber was constructed as shown, of stock bricks 
with lime mortar, and measured 10 ft. by 10 ft. internally. 
The ceiling of the hut was 8 ft. 6 in. above the pavement 
of the chamber, and was formed of solid wood beams 
grouted with fireclay. The hut was roofed in with 
galvanized iron. The door opening on the north side 
measured 2 ft. 6 in. and was kept open during the test. 

The fuel used was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through two mixing chambers 
of fire brick, each 10 ft. by 3 ft., as shown. 

Two Roberts- Austen pyrometers were used for record- 
ing temperatures, to take six observ^ation records from 
points Nos. I, 2, 3, 4, 6, 7, points 6 and 7 being outside 
the doors, and the others on the fire side of doors. 

There were observation holes in the east and west 
walls, closed by moveable iron-sheathed wooden shutters. 

The draught holes were in the east and west walls. 

The photographs were partly taken by daylight and 
partly by flash-light. 

The stream of water was applied through a branch 
with ^ in. nozzle, equipped with a pressure guage, and 
supplied from a manual fire engine similarly equipped. 

A brick wall 14 in. thick, with two openings 3 ft. 9 in. 
wide, 7 ft. 3 in. high, was built across the hut, running 
from east to west. It was built 15 in. back from the 
main wall, forming a passage. The wall was carried up 
to the ceiling. The two openings were arched over 
with brick arches in two half-brick rings. The wall was 
built with gauged stuff. 



CONSTRUCTION OF THE DOORS. 

(See Figs, 5 to 8^. , 

The Armoured Door. 

(61?^ Figs. 6 and 8). 

The door on the east side of hut, known as an 
armoured "fireproof" door, 4 ft. 3 in. wide by 7 ft. 6 in. 
high, was delivered and fixed by the maker. 

It was not fixed in a rebated frame, but was fixed close 
to the wall, and overlapped 3 in. on each side. 

It also overlapped 3 in. at the top above the soffit of 
the arch in the centre. 

The door was obtained in the open market, and was 
2 in. thick, and was said to be constructed of thick- 
nesses of f in. pine boards, planed, tongued and grooved, 
and nailed together (diagonally) with wrot iron nails, 
driven flush and clinched on the other side. 

The boards were completely covered with tinned steel 
sheets, 26 standard wire gauge, with welted joints, and 
screwed in the joints, the screws penetrating three- 
quarters of the thickness of door, and being 6 in. apart. 
All screws were covered by the welted joints, and not 
visible fi-om without. 

All the fittings were of malleable iron. 

The hinge straps or bands were 3 ft. 6 in. long, 3^ in. 
wide, f in. thick, and bolted to the door with four ^ in. 
bolts, and hung on two 7 in. wrot iron gudgeons, with 
cast iron blocks built into the wall, with a i in. turned 
pin bolted thereto. The pin was 4 in. long. 

There were two latches on the door, one about i ft. 9 in. 
from the top and one about i ft. 9 in. from the bottom, 
connected by ij in. by ^ in. iron bar, with a strong 
iron lever handle on each side of the door. The catches 
were J in. thick, and built into the wall. 

The Iron Door. 
In the opening on the west side of hut was fixed a wrot 
iron door in a wrot iron rebated fi-ame, as shown in Ftgs. 5 
and 7. The door and frame were obtained in the open market. 
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The frame consisted of a 2^ in. angle iron f in. thick. 

A wrot iron stop was carried all round the frame and 
secured with iron screws. 

The door was made with a J in. thick wrot iron plate^ 
and on the inside, forming panels, wrot iron stiles, top, 
bottom, and middle rails, ^ in. by 3 in., were screwed to 
the wrot iron plate. The door was fitted closely into 
the frame and was hung thereto with wrot iron pivots, 
as shown in I^t£, 5. 

A 6 in. rim-lock was fitted to the door on the outside 
with screws. 

JVo^e, — The doors were put in during the week pre- 
ceding the test. 

PREPARATIONS FOR TEST. 

On June 13th photographs were taken of the doors in 
position from the inside (fire side), see Figs 7 and 8. 

x\t 4.30 p.m. on June 14th, 1899, the gas was lighted 
and kept low until the test commenced at 5 p.m. 

T^ofe. — The outer door of hut was kept open. 

THE TEST. 

On June 1 4th the test was undertaken. The following 
is the log of the test : — 

At 3 p.m. the meteorological observations taken at the 
Botanic Gardens, Regent's Park, read as follows : — 
" State of weather, fine, cold .wind ; rain, none ; wind> 
N.E.; barometer, 30*10 ins.; attached thermometer, 59*9° 
Fahr. ; dry bulb, 58*4° Fahr. ; wet bulb, 50*2° Fahr. 

At 5 p.m. the gas was gradually turned up and the 
test commenced. 

From 5 p.m. to 6 p.m. the temperature was raised as 
shown in the table below^, the observations being taken 
from the six pyrometer points, Nos. 1, 2, 3, %|., 6, 7. 

JVofe. — At 5.30 p.m., flames appearing through the 
ceiling of the hut, a jet of water was applied outside for 
half a minute and lowered the temperature at pyrometer 
point No. 7. 
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Observations Taken at Points i, 2, 3, 4, 6, 7. 

(From ^ p m, to 6 p.m,) 



1 


iNSIDr. 


Outside. 

* 


Time. 


No. I. 


No. 2. 


No. 3. 


No. 4. 


No. 6. 


No. 7. 




Fahr. 


Fahr. 


Fahr. 


Fahr. 


Fahr. 


Fahr. 


5 P-n^- 


450° 


445° 


445° 


525° 


150° 


150° 


^'b yy 


1,295° 


1,225° 


1,290° 


1,305° 


280° 


250° 


5-IO n 


1,410° 


1,460° 


1,260° 


1,325° 


615° 


450° 


5-15 „ 


1,325° 


1,375° 


1,245° 


1,300° 


625° 


480° 


5-20 „ 


1,560° 


1,630° 


1,460° 


1,535° 


810° 


550° 


5-25 „ 


1,750° 


1,800° 


1,620° 


1,620° 


850° 


615° 


5-30 » 


1,750° 


1,780° 


1,665° 


1,650° 


880° 


265° 


5-35 „ 


1,850° 


1,860° 


1,725° 


1,725° 


900° 


360° 


5.40 „ 


1,879° 


1,885° 


1,875° 


1,825° 


915° 


575° 


5-45 M 


1,965° 


1,970° 


1,925° 


1,935° 


1,035° 


10,15° 


5.50 „ 


1,985° 


2,000° 


1,945° 


1,935° 


1,065° 


1,175° 


5-55 >, 


1,895° 


1,940° 


•,875° 


1,875° 


1,115° 


1,225° 


6 „ 


1,970° 


1,945° 


1,835° 


1,800° 


1,100° 


1,175° 



The Armoured Door. 

At 5.1 p.m. the smoke was coming very slightly 
through the plated wood door. 

At 5.3 p.m. smoke came through the joints of plates. 

^^ 5-5 P-ni. flames were slightly coming between the 

top of the door and the arch. 

At 5.7 p.m. spurts of flames came through joints of 
plating on fire side. 

At 5.8 p.m. much resin and smoke were coming 
through joints on outside. 

At 5.10 p.m. the door was burning freely on side next 
fire, the flames showing through some of the joints of 
the tinned steel plates which had opened. 

At 5.13 p.m. the flame was coming freely over top of 
the plated wood door. 

At 5.19 p.m. the top of door opened to about i^ in. 
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and flame hsnceforward was coming through freely till 
end of test. 

At 5.20 p.m. the top of door had bent inwards about 
2 in. 

At 5.24 p.m. flames commenced to come fiercely over 
the top of door. 

At 5.26 p.m. the door was considerably bulged on fire 
side, and was burning fiercely all over, as seen through 
open joists towards fire side. 

At 5.30 p.m. the top of door was about 3 in. from the 
wall. 

At 5.40 p.m. the gap at top of door was 3J inches 
wide, and flames were also coming freely through gaps at 
sides to some 2 ft. down. The door was burning fiercely 
at the top, and flames also appeared on the outside 
around bolt heads. 

At 5.45 p.m. the upper part of door had opened to 
about 4 in. and gaps showed 2 ft. down. From 2 ft. 
down to bottom the door remained fairly close to wall at 
the sides. Spurts of flame came through underneath 
door, also around bolt heads and at some joints in plating. 

At 5.50 spurts of flame were coming through in two 
jets about centre of door, and the gap at top of door had 
increased to about 5 in. The door was burning and plates 
red hot about half way down on outside. 

At 5.53 flames were freely coming through door at 
fastenings. 

At 5.59 p.m. the door was open at top as at 5.50 p.m. 

The Iron Door. 

At 5.1 p.m. the door was quite hot. 

At 5.10 p.m. the door was twisted very slightly and 
bulged at top corner about ^ in. Smoke came through 
between door and frame. 

At 5.13 p.m. the iron door was buckled about ^ in. 

At 5.20 p.m. momentary spurts of flame came through 
between door and frame at top on lock side. 
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At 5.24 p.m. flames continued to occasionally come 
through between door and frame on lock side. The 
door was red hot. 

At 5.26 p.m. the buckling of door had increased to 
about I in. at top corner on lock side. 

-A^t 5.30 p.m. the gap between the door and its frame 
at top corner on the lock side was about i^ in. wide. 
Flames came freely through gaps. 

At 5.35 p.m. the gap at top of the door was about 2 in. 
wide, diminishing to nothing 2 ft. down. 

At 5.40 p.m. the door was buckling at bottom on lock 
side and open about 3 in. at top on lock side. Flames 
came fiercely through gaps. 

At 5.49 p.m. the door was bright red hot all over. It 
was open at top about 3^ in., gradually decreasing to 
nothing at lock. Flames coming through gaps between 
frame and door. 

At 5.53 the door was open at top about 4 in. 

At 5.59 p.m. the door was open at top as at 5.53 p.m. 

At 6 p.m. the gas was shut off. 

From 6.1 p.m. to 6.6 p.m. a jet of water was applied 
alternately to both doors, and alternately on outside and 
inside. 

At 6.6 p m. the test was concluded. 



OBSERVATIONS AFTER THE TEST. 

(See Figs. 9 to 14.) 

On June 15th photographs were taken of the doors 
tn situ from the inside, or fire side (see Figs, 9 and 10). 

On June 15th the doors were taken out of their res- 
pective openings. 

On June r6th photographs were taken of the doors on 
both sides respectively (see Figs, 11, 12, 13 and 14). 

On June 21st the doors were further examined and the 
following observations made : — 



DoOB. Fig. II, View After Being Taken Down (from outside). 



Armoured DoOH. Fig. 12. Vilw After Being Taken Down (from fire scde). 
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Armoured Door. 

All the woodwork between the tinned steel plates was 
wholly reduced to charcoal, and had fallen to pieces 
within the steel casing. 

The tin was melted off the door. 

Some of the plates were forced out of position and the 
welted edges opened. 

The steel plate casing was considerably bulged on the 
fire side, and also on the outside, so that the distance 
taken at the centre between the inner and outer casing 
was 9^ in. 

The top of the door had inclined towards the fire side 
to the extent of 6 in., and was bent i in. towards the fire 
side at the bottom. 

Iron Door. 

The iron-framed and panelled door had buckled and 
warped, as had also the rebated frame in which it was 
hung. 

The door had fallen over at the top corner on the 
lock side to the extent of 4^ in. 

The rebated frame had bulged to the extent of 2| in. 
from the vertical straight line. 

No further observ^ations were made. 

GENERAL ARRANGEMENTS. 

The Test was carried out as as an experimental test in 
accordance with the procedure laid by the Executive for 
investigations of this description, and conducted by a 
Sub-Committee of the Executive, comprising : — 

Mr. Frederic R. Farrow, F.R.I.B.A. (Directing 

Member). 
Mr. Ellis Marsland, District Surveyor, Camberwell. 
Mr. Edmund Woodthorpe, M.A., F.R.I.B.A., District 

Surveyor, Northern Division, City. 
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Mr. Thomas Kissack, Resident Engineer at the Testing 
Station, assisted the Sub-Committee. 

Mr. T. E. Leslie Alldridge (Royal Mint), superintended 
the instrument room. 

The Council was represented by : — 

Mr. Alexander Siemens, M.Inst.C.E., Past President 

Institute of Electrical Engineers. 
Sir John Taylor, K.C.B., H.M. Office of Works. 

The Executive was represented by : — 
Mr. Edwin O. Sachs (Chairman). 
Mr. Max Clarke, A.R.I.B.A. 

The Members' Testing Sub-Committee was repre- 
sented by : — 

Mr. Frederic Hammond, F.R.I.B.A., District Sur- 
veyor, East Hampstead. 
Mr. H. H. Statham, F.R.I.B.A. 

The general body of Members were represented by : — 
Mr. Bernard Dicksee, A.R.I.B.A., District Surveyor 

East Norwood. 
Mr. R. P. Notley, F.R.I.B.A., F.S.I., District Sur- 
veyor, Bethnal Green. 

The following visitors attended by special invitation of 
the Executive : — 

Mr. D. S. Waterlow (Chairman, Building Act Com- 
mittee, London County Council). 

Mr. W. B. Yates (Chairman, Theatres and Music 
Halls Committee, London County Council). 

Mr. B. S. Strauss (Member, Theatres Committee, 
London County Council). 

Mr. W. E. Riley (the Superintending Architect, 
London County Council). 

Mr. F. S. Capon (Factories and Workshops Branch, 
London County Council). 

Mr. J. C. Stransom (Theatres and Music Halls 
Branch, London County Council). 



Mr. A. Milwood (Building Acts Branch, London 

County Council). 
Mr. R. Pearsall (Fire Brigades Branch, London 

County Council). 
Commander Wells (Chief Officer, Metropolitan Fire 

Brigate) (Lieut. Sladen, Deputy). 
Mr. Joseph Swan, F.R.S., President Inst. Electrical 

Engineers (Mr. Percy Swan, Deputy). 
Mr. Egan Hill (Messrs Williamson, Hill & Co., 

Solicitors to the Committee). 
Mr. H. H. Ray (Hand-in-Hand Fire Insurance 

Company). 
Mr. F. G. Hamilton (Royal Exchange Insurance 

Company. 
Mr. W. E. Wormald. 
Mr. J. Wormald. 
Mr. J. Taylor. 
Mr. W. S. Guild. 
Mr. F. Wallers. 
Mr. J. Gibbon. 

Signed, 

For the Sub-Committee conducting the Test: 
FREDERIC R. FARROW. 

For the Executive : 

EDWIN O. SACHS. 
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OBJECTS OF THE COMMITTEE: 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of prieventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee's Reports on Tests with Materials^ 
Methods of Constrtcction, or Appliances are intended solely 
to state bare facts and occurrenceSy with tableSy diagrams^ or 
illustrations^ and they are on no account to be read as 
expressions of opinion^ criticisms^ or comparisons. 



NOTE. 

The report here under consideration again deals with 
doors, and should be read in connection with the other 
reports of this series of investigations. 

The report, of course, speaks for itself ; but I think I 
should] specially point out that both doors in this test 
opened inwards, t,e,y towards the fire, as was the case 
with the iron and with the armoured wood door dealt 
with in Publication No. 25 ; whilst the small doors 
reported on in Publication No. 24 opened outwards, ix.y 
away from the fire. 

One word, however, as to the arrangement of this 
report. The method of showing instantaneous views, as 
tried in Publication No. 24, has been developed in this 
instance ; for the Committee presents not only a series of 
small views taken every few minutes, but also some 
large photographs taken at different intervals. The large 
photographs allow for the more detailed study of the 
effect of the fire ; whilst the small photographs, arranged 
on one plate, are intended to give a picture of the 
gradual progress of the test. The Committee are in- 
debted for these arrangements to Mr. Ellis Marsland, 
who has given the photographic details of the testing 
operations considerable attention. 

Another new feature in the report is the arrangement 
of the log of the test in two columns, so that the particu* 
lars given regarding the two doors can be seen side by 
side 

EDWIN O. SACHS. 

September 2$thy 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORANDUM.) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reHable data as to the exact fire- 
tesistance of the various materials, systems of construction, or 
appliances used in building practice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/.^., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive, 

EDWIN O. SACHS, Chairman. 
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EXPERIMENTAL FIRE TESTS 

CONDUCTED BY THE EXECUTIVE 

OP THE 

British Fire Prevention Committee. 

[Founded 1897. — Incorporated 1899.] 



FIRE TESTS, M and N, July, 5TH, 1899. 



M. — A 2-in. Framed Oak Door with 2-in. Solid Panels. 
N. — A 2-in. Framed Teak Door with 2-in. Solid Panels. 



OBJECT OF TEST. 

To record the effect of a fierce fire of one hour, 
gradually increasing to a temperature of 2,000° Fahr. 

N^o^e. — The fire was to be applied from one side, and 
the doors were to open inwards on to the fire side. 

N'o^e. — The door openings were to be approximately 
3 ft. 3 in. by 6 ft. 9 in. 

SUMMARY OF EFFECT. 
Oak Door. 

In 30 minutes flame appeared between' frame and top 
rail of door on east side. 

In 40 minutes flame appeared between upper panel 
and style on west side. 
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In 44 minutes the flame came through lock rail. 
In 55 minutes the 4 panels fell outwards. 
In 59 minutes remainder of the door collapsed and 
fell outwards. 

Teak Door. 

In 5 minutes flame appeared between frame and top 
rail on side of slamming style, and gradually extended 
along top edge and down top rail and panels. 

In 55 minutes the fire had extended to the bottom ot 
top panels, and flame was coming through joints between 
muntin and lower panels. 

In 58 minutes the door collapsed and fell inwards. 

DESCRIPTION OF TESTING PLANT. 
{See Figs^ a, b, c and d). 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as No. 2 Hut. 

The chamber was constructed as shown, of stock bricks 
with lime mortar, and measured 10 ft by 10 ft. internally. 
The ceiling of the hut was 8 ft. 6 in. above the pavement 
of the chamber, and was formed of solid wood beams 
grouted with fire-clay. 

The fiiel used was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through two mixing chambers 
of fire-brick, as shown. 

Two Roberts-Austen pyrometers were used for record- 
ing temperatures, to take five observation records from 
points Nos. I, 2, 3, 4, 5 ; point 3 being outside the doors, 
and the others on the fire side of doors. See roof plan. 

There were observation holes in the east and west 
walls, closed by movable iron shutters. 

The draught holes were in the east and west walls. 

The photographs were partly taken by daylight and 
partly by flash-light. 

A brick wall 14 in. thick, with two openings 3 ft. 3 in. 
wide, 7 ft. high, was built across the hut, running from 
east to west. It was built 15 in. back from the main 



wall. The wall was carried up to the ceiling, the height 
between floor and ceiling being 8 ft. 6 in. The two 
openings were arched over with brick arches in two half- 
brick rings. The wall was built with gauged stuff. 

CONSTRUCTION OF THE DOORS. 

The Oak Door. 

{See Figs, e to g). 

The oak door was constructed of American oak. The 
frame was 4 in. by 3 in., with ^ in. rebate, and was 
secured lo brick reveal with deal plugs. 

The door was constructed of 2-in. oak, which measured 
i| in. when finished. 

The door was in 4 panels, bead butt both sides, and 
the panels were the full thickness of door. 

The styles and top rail were 4 in. wide ; the centre and 
bottom rail were 9 in. wide. 

The panels were tongued to styles and rails with 
I by f in. oak tongues. 

The door was hung with i pair of 4-in. wrot iron butts, 
and fastened with two 6-in. iron barrel bolts, fixed on 
the outside of door. 

The Teak Door. 

The teak door was of Moulmein teak, and was similarly 
constructed and hung. 

Note, — ^The doors and frames were fixed in the hut on 
July 4th. The oak door on the east side, and the teak 
door on the west side. All joints against brickwork 
were stopped with fire-clay. 

The doors stood 12 in. above floor of hut. 

PREPARATIONS FOR TEST. 

On the afternoon of July 5th photographs were taken 
of the two doors from the outside. (See Fig. g). 
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THE TEST. 

{See Figs, i to 12, and h to uj. 

On July 5th the test was undertaken. The following 
is the log of the test. 

At 3 p.m. the meteorological observations taken at the 
Botanic Gardens, Regent's Park, read as follows: — 
" State of weather, cloudy ; rain, none ; wind, N.W. ; 
barometer, 30*20 ins. ; attached thermometer, 66^ Fahr. ; 
dry bulb, 71° Fahr. ; wet bulb, 62.2° Fahr. 

The following temperature observations were taken 
during the test from points Nos. i, 2, 3, and 4. 

Observations taken at Points, i, 2, 3, 4. 

(JProm 5.35 p,pi. to 6.35 /.w.). 







Inside. 




Outside. 

1 


Time. 


No. I. 


No. 2. 


No. 4. 


No. 3. 




Fahr. 


Fahr. 


Fahr. 


Fahr. 


5-35 P.m- 


610^ 


600° 


750° 




5.40 yy 


1,110° 


1,170° 


1,250° 


100° 


5-45 M 


1,350° 


1,410° 


1,490° 


180° 


5-50 >> 


1,400° 


1,450° 


1,500° 


225° 


5.55 ^y 


1,470° 


1,540° 


1,550° 


250° 


6.0 ,, 


1,535° 


1,590° 


1.625° 


275° 


6.5 ., 


1,700° 


1,750° 


1,810° 


465° 


6.10 „ 


1,780° 


1,825° 


1,870° 


1,000° 


6.15 » 


1,700° 


1,770° 


1,750° 


1,025° 


6.20 „ 


1,790° 


1,800° 


1,780° 


975° 


6.25 „ 


1,750° 


1,740° 


1,700° 


1,315° 


6.30 „ 


1,350° 


1,400° 


1,415° 


1,000° 


6.35 » 


Broken. 

1 


750° 


Broken. 


350° 



Note, — It will be seen that the temperatures at 
point No. 4, which was opposite the teak door, are 
generally slightly in excess of those at Point No. 2, 
opposite the oak door. 
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Automatic Record at Point No. 5. 




Tuooo'^Foh? 



f3fi 



5.60 



6.9^ P.M. 



THE TEST {continued). 



Oak Door. Teak Door. 

At 5.30 p.m. the gas was At 5.30 p.m. the gas was 

turned on. 



turned on. 
Observations on Outside. 



Observations on Outside^ 



At 5.35 p.m. smoke ap- 
peared through joint be- 
tween frame and top rail of 
door at the right hand 
comer. 



At 5.35 p.m. dense smoke 
appeared through joint be- 
tween frame and top rail of 
door, also some flame. See 
Fig. I. 

At 5.37 p.m flame ap- 
peared through the joint 
between frame and top rail 
of door, extending to about 
half the width of top rail. 
See Fig 2. 
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Oak Door — continued. 



At 5.52 p.m. smoke ap- 
peared all along top rail of 
door through joint between 
top rail of door and frame. 



At 6.5 p.m. flame appear- 
ed over top rail of door at 
the east corner. See Fig. 7 . 



Teak Door — continued. 

A-t 5.43 p.m. smoke ap- 
peared through joint be- 
tween slamming style and 
frame. 

At 5.45 p.m. smoke ap- 
peared at the joint between 
the lower muntin and west 
panel. See Fig 3. 

At 5.52 p.m. smoke ap- 
peared through joint be- 
tween slamming style and 
lock rail. See Fig 4. 

At 5.55 the top edge ot 
top rail was burned away. 

At 5.56 flame began to 
gradually burn down slam- 
ming style. See Fig. 5. 

At 5.59 p.m. smoke came 
through joint at junction of 
muntin and top rail to the 
right, and flame began to 
work down the hanging 
style. See Fig. 6. 

At 6.0 p.m. flame gradu- 
ally working down top rail. 
At 6.2 p.m. smoke came 
through joint at junction of 
muntin and top rail to the 
left. 

At 6.4 p.m. flame spread- 
ing down top panels. See 
Fig. 7. 

At 6.6 p.m. the whole 
top rail of door and head of 
frame well alight, and the 
flame still spreading down 
panels. 



13 



Oak Door — continued. 

At 6.9 p.m. flame came 
through joint between slam- 
ming style and panel, about 
7 ins. above centre rail. 

At 6. 1 2 p.m. upper panels 
and muntin bulging out- 
wards. 

At 6.14 the lock rail 
burnt through and flame 
extending up joint between 
slamming style and panel. 
See Fig. 9. 

At 6.20 p.m. whole of top 
rail of door well alight, the 
fire through lock rail 
extending. Fire also 
coming through on each 
side of centre style at 
bottom. See Fig. 10. 

At 6.23 p.m. the whole 
of the upper part of door 
from lock rail burning 
freely. Bottom rail burnt 
upwards for about three 
inches. 

At 6.25 p.m. the four 
panels fell outwards, the 
lock rail burning but still 
in position. 



Teak Door — continued. 

At 6.9 p.m. flame still 
extending down panels to 
an extent of about 9 ins. 
See Fig. 8. 

At 6. 1 2 p.m. upper panels 
and muntin bulging out- 
wards. 

At 6. 1 4 p,m. fire showing 
through joints between 
frame and slamming and 
hanging styles at bottom 
See Fig. 9. 

At 6.19 p.m. flame ex- 
tending down upper panels 
of door to an extent of 
about 18 ins., and top rail 
of door partly gone. See 
Fig. 10. 

At 6.23 p.m. the whole of 
top rail of door consumed. 
See Fig. 1 1 . 



At 6.25 p.m. flame ex- 
tending down upper panels 
and muntin burning on 
both edges from the 
bottom. 

At 6.27 p.m. muntin well 
alight. 

At 6.28 p.m. the door 
collapsed, falling inwards. 
See Fig. 12. 



At 6.29 p.m. styles and 
rails collapsed. 
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Oak Door — continued. 

Observations on Inside* 



At 5.35 p.m. door caught 
fire. 

At 5.40 p.m. door charred 
and incandescent, but not 
flaming. 

At 5.43 p.m. door flaming 
slightly, and draught draw- 
ing under bottom rail. 

At 5.46 p.m.door flaking 
considerably and flaming 
at bottom, ' 

At 5.50 p.m. door flaming 
at bottom and half way up. 

At 5.53 p.m. door flaming 
all over. 

At 6 p.m. door flaking 
freely, flaming slightly at 
lower portion. 

At 6.6 p.m. door flaming 
freely and flaking. 

At 6. 15 p.m. door flaming 
freely and flaking. 



Teak Door — continued. 

Observations on Inside. 



At 5.36 p.m. door caught 
fire. 

At 5.40 p.m. whole sur- 
face of door alight. 

At 5.43 p.m. draught 
drawing over top rail of 
door. 

At 5.46 p.m. door flaming 
all over. 



At 6 p.m. door flaming 
freely all over. 



At 6.15 p.m. door flaming 
freely. 
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OBSERVATIONS AFTER TEST. 



Oak Door. 
On July 6th, The door 
frame was still iii position, 
but charred on the inside 
face to a depth of ij' in. 
The remains of the upper 
panels of door showed a 
small area of uncharred 
surface on the side away 
from the fire. 



Teak Door. 

On July 6th. The door 
frame was still in position, 
but charred on the inside 
face to a depth of ij in. 
The head ofdoor frame was 
more seriously damaged 
than the posts. There were 
few remains of the door, it 
having fallen inwards at 
the time of collapse. 



GENERAL ARRANGEMENTS. 

The test was carried out as an experimental test in 
accordance with the procedure laid by the Executive for 
investigations of this description, and conducted by a 
Sub-Committee of the Executive, comprising : — 

Mr. Ellis Marsland, District Surveyor, Camberwell 

(Directing Member). 
Mr. Frederic R. Farrow, F.R.LB.A. 
Mr. George Monckton, M.A. 

Mr. Thomas Kissack, Resident Engineer at the Test- 
ing Station, assisted the Sub-Committee. 

Mr. T. E.Leslie AUdridge (Royal Mint), superintended 
the instrument room. 

The Executive was represented by : — 
Mr. Edwin O. Sachs (Chairman). 
Mr. Max Clarke, A.R.I.B.A. 

Mr. F. Hammond, F.R.I.B.A., District Surveyor, 
East Hampstead, 

The general body of Members were represented by : — 
Mr. W. H. Atkin Berry, F.R.LB.A. 
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Mr. George Elkington, F.R.I.BjV. (District Sur- 
veyor, Penge). 

Mr. Chester Foulsham (District Surveyor, Bromley). 

Mr. Thomas Leach (Chief Officer, Wimbledon Fire 
Brigade). 

Mr. G. McDonnell, F,R.I.B.A. (District Surveyor, 
Islington). 

The following visitors attended by special invitation of 
the Executive : — 

Mr. J, C, Stransom (Theatres and Music Halls 

Branch, London County Council), 
Mr. Edgar Wprthington (Secretary Inst. M.E.). 



Signed, 

For the Suh^Commtttee conducting the Test: 

ELLIS MARSLAND, 

For the Commercial Section : 

FREDERIC R. FARROW, 

For the Executive ': 

EDWIN O. SACHS. 



Published by the Committee 
as directed by the Execu- 
tive. 

GEORGE E. MONCKTON 

(Secretary), 

Date — September 22nd^ 1899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventiv e measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention* 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee's Reports on Tests with MaterialSy 
Methods of Constrtiction, or Appliances are intended solely 
to state hare facts and occurrences^ with tableSy diagrams^ or 
illtcstrationSy and they are on no account to , be read as 
expressions of opinion^ criticisms^ or comparisons. 



NOTE. 

The report here presented by the Committee deals 
with the partition which was put forward by two firms 
interested in the material on which the fire resistance 
of the structure in question was based, and it was a 
pleasant feature of this test that the two firms in 

question should go hand in hand in a matter of mutual 
-interest of this description, instead of following the 
more usual tactics of firms interested in a given 
speciality, viz., those of unnecessary and damaging 
competition. 

r 

I cannot, of course, enter into discussion as regards 
the report or the nature of the partition put before 
the Committee for their investigation. There is one 
point, however, to which I should like to call attention 
in referring to this report, vi?., the very great import- 
ance of the Slag Wool being very carefully and firmly 
filled in, ajid^it was evident during the test that at 
the points in the partition where the fire broke through 
the Slag Wool had been imperfectly packed. 

EDWIN O. SACHS. 



London, 

October ^th, 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

MEMORANDUM.) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used m building practice. 

The tests are of an entirely independent character; arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically or by photography, and the temperatures 
being easily regulated by th^ application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/.<?., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive^ 

EDWIN O. ^K(ZYi% Chairman. 



OFFICIAL REPORTS 

OF THE 

British Fire Prevention Committee. 

[Founded 1897. — Incorporated 1899.] 



FIRE TEST No. 7.— 5TH July, 1899. 



A MATCH-BOARDED PARTITION 

FILLED IN WITH 

SILICATE COTTON (SLAG WOOL), 



BY 



Messrs. D. ANDERSON & SON, Ltd., LONDON. 



AND 



Messrs. J. C. BROADBENT & CO., Ltd., LONDON. 



OBJECT OF TEST. 

To record the effect of a fire of 45 minutes* duration, 
commencing at 300° Fahr. and increasing to 1,800° 
Fahr., followed by the application of water for two 
minutes on the outside, and one minute on the inside. 

SUMMARY OF EFFECT. 

The fire broke through the upper part of the partition 
in one place in 28 minutes at a temperature of 1,365° 
Fahr. The upper part of the boarding on the outside 
was alight in several places in 40 minutes at a tempera- 
ture of about 1450°. 

No silicate cotton (slag wool) could be seen in the 
partition at the points where the fire broke through. 
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The face of the lower part of the boarding next to 
passage was cool between the studs throughout the test. 

The boarding on the inside was consumed, the studs 
and head charred about half-way through, and in one or 
two places consumed. 

The outside boarding and back of studs was not 
affected where protected by the silicate cotton (slag wool). 

The temperature was raised to 1,725^ Fahr. 

DESCRIPTION OF TESTING PLANT. 

{See Figs, i to 4). 

The Testing Chamber used was located at the Com- 
mittee's Testing Station, and was known as " No. 3 Hut." 

The hut was constructed as shown, of stock bricks 
with lime mortar, and measured 10 ft. by. 10 ft. in- 
ternally. 

The ceiling was 7ft. i^in. above the pavement of the 
hut, and was constructed of concrete. 

The hut was covered in with a tarpaulin. 

The door opening in the south wall measured 2 ft. by 
6 ft. 6 in., and was kept open during the test. 

The fuel used was gas produced at the station, and 
the supply was regulated by valves and dampers. 

The hut was divided as shown on plan, the partition 
being constructed from east to west, the full width and 
height of the hut, leaving a passage on the outside i ft» 
9 in. wide. 

The gas was admitted through two mixing chambers 
of fire brick, each 8 ft. by 3 ft. 6in. as shown. 

Two Roberts- Austen pyrometers were used for recording 
temperatures, one taking a continuous record from 
point No. 5, and one being used for the observation 
records at points Nos. i, 2, 3, 4. Points No. 2, 3, 4, 5, 
were in the Chamber, and No. i outside in the passage. 

There were two oblique observation holes, one in the 
east and one in the west walls, and two small observation 
holes in the north wall. 
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, The stream of water was applied to the outside face of 
partition, through the doorway, and on the inside face 
through one of the observation holes by a branch with 
^ inch nozzel, equipped with a pressure gauge, and 
supplied from a manual fire engine similarly equipped. 

CONSTRUCTION OF THE PARTITION, 

{See Figs, Nbs. i to *j)» 

Plans, elevations, and sections of the partition are 
shewn. 

The construction of the partition was as follows, and 
was completed some days before the test. 

The studding was erected by the manufacturer, from 
floor to ceiling, and was constructed with 3 in. by 3 in. 
studs, spaced 14 in. centre to centre, with 3 in. by 3 in. 
head and sill. 

The partition was secured to the south wall with 
eight I in. diameter iron supports, spiked to the wall and 
bolted to the studs with bolts, the heads sunk flush on 
the inside. There were three supports at the top, and 
one at the bottom on each side of the doorway. 

The entire area both sides of studs was covered 
with wire netting, i^ in mesh, ^^ in. thick, secured 
with iron staples. On top of the wire netting and 
covering the face of all timbers was placed asbestos 
board, j-^g^ in. thick and 6 in. wide, carried all round the 
studs which were against the wall. The two end studs 
were secured to the wall with spikes. 

The space between the studs and the wire netting 
was filled in with silicate cotton (slag wool). 

The partition was covered on both sides with | in. 
tongued and grooved match boarding nailed to studs 
with wire nails. 

THE TEST. 

On July 5th the test was undertaken. The following 
is a log of the test :— * 
At 3 p.m. the meteorological observations, taken at 
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the Botanic Gardens, Regent's Park, read as follows : — 
State of weather, cloudy; wind, N.W. ; barometer, 
30*20 ins. ; attached thermometer, 66° Fahr. : wet bulb, 
71*00 Fahr. ; dry bulb, ji** Fahr. Remarks, fine, warm 
day. 

At 4 p.m. the partition was intact. 

At 4.15 p.m. the gas was lighted. 

At 4.16 p.m. smoke appeared in the passage. 

At 4.18 p.m. smoke was issuing through angles of par- 
tition next to wall, and through the fixing holes of iron 
stays. 

At 4.21 p.m. the lower portion of boarding inside was 
charred and split on face. 

At 4.22 p.m. smoke was observed through several 
joints of boarding next to passage. 

At 4.24 p.m. the boarding inside was well alight 

At 4.25 p.m. the boarding in passage was quite cool 
between studs. 

At 4. 30 p.m. inside boarding was a sheet of flame. 

At 4.32 p.m. the lower portion of boarding next to 
passage was quite cool between studs. 

At 4.35 p.m. the lower portion of boarding inside fell, 
exposing sheets of asbestos board in front of studs and 
wire-netting. 

At 4.36 p.m. dense smoke was observed in passage way. 

At 4.42 p.m. all the boarding inside was practically 
destroyed. 

At 4.43 p.m. the first flame was seen through partition 
in joint above the 13th board from floor, at a point in a 
line with the east jamb of the doorway, and smoke was 
seen issuing from joint under 13th board. 

At 4.45 p.m outside of the partition was burning in 
two places. 

At 4.52 p.m. no silicate cotton (slag wool) could be 
seen in partition at the points where the boarding was 
burnt through. 

At 4.53 p.m. flame appeared in the 13th joint west of 
doorway. 
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-^^ 4-55 P-m. the boarding next passage was well alight 
in several places about the same level. 

At 5 p.m. the gas was shut down. 

At 5.1 p.m. water was applied to partition from out- 
side, at a lo-lbs. pressure, for two minutes. 

At 5.3 p.m. water was applied to the inside of partition 
for one minute. 

At 5.4 p.m. water was shut off and the test closed. 



GENERALLY. 

During the test no temperature was recorded from 
point No. I, in the passage, until 4.45 p.m., when the 
first record was 1 10° Fahr., which increased to 390° Fahr. 
at 4.54 p.m. 

The temperatures, as read from the observation record 
off pyrometer points Nos. 1,2,3, ^^^ 4> were as follows : — 

Observations taken from Points Nos. i, 2, 3, and 4. 

J*rom 4.18 p.m. to 4.54 p,m. 
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1690° 


•725° 


1610° 



12 



OBSERVATIONS AFTER TEST. 

{Figs, Nos, 8 and 9). 

The temperature, as shown by the automatic record 
point 5 (inside), is as follows : — 
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On July 6th the photographs were taken. 

On July 7 th the following observations were made at 
5.30 p.m. 

Inside the chamber all the match-boarding was con- 
sumed and the studs and head were charred half-way 
through, and consumed in one or two places. The 
asbestos board in front of the studs was standing in 
places but was very thin and perished. 

The wire was generally sound and tough. The inside 
face of the silicate cotton (slag wool) was sintered 
together into lumps, but the material generally, except 
on the face exposed to the flame, was uninjured and 
not discoloured. 
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Outside, next to the passage, the boarding, except 
where the fire had broken through, was intact, and when 
removed was white and clean as when fixed, and quite un- 
affected where protected by the silicate cotton (slag wool). 

GENERAL ARRANGEMENTS. 

The test was carried out according to the procedure 
laid down by the Executive for investigations of this 
description, and conducted by a Sub-Committee of the 
Executive, comprising: — 

Mr. Hammond, F.R.I.B.A., District Surveyor, East 

Hampstead (Directing Member). 
Mr. Max Clarke, A.R.I.B.A. 
Mr. Ellis Marsland, District Surveyor, Camberwell. 

Mr. Thomas Kissack, Resident Engineer at the 
Testing Station, assisted the Sub-Committee. 

Mr. T. E. Leslie Aldridge (Royal Mint) superintended 
the instrument room. 

The Executive was represented by :— 
Mr. Edwin O. Sachs (Chairman). 

The Commercial Section was represented by : — 
Mr. Frederic R. Farrow, F.R.LB.A. 

The Members' Testing Sub- Committee was represented 

by:— 

Mr. George E. Monckton, M.A. 

The general body of Members was represented by : — 
Mr. W. H. Atkin Berry, A.R.LB.A. 
Mr. George Elkington, F.R.LB.A., District Surveyor, 

Penge. 
Mr. Chester Foulsham, District Surveyor, of Brom- 

ley-by-Bow. 
Mr. Thomas Leach (Chief Officer, Wimbledon^ Fire 

Brigade). 
Mr. G. McDonnell, A.R.LB.A., District Surveyor, 
Islington, St. Luke's, &c. 
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Messrs. D. Anderson & Sons, and Messrs. Broadbent 
and Co., were represented by : — 

Messrs. Henry Gregg, W. Reid, W. P. Ingham, 
M.I.C.E., and G. A. Herdman. 

The following visitors attended by special invitation 
of the Executive : — 

Mr. Stransom (Theatres and Music Halls Branch, 

London County Council). 
Mr. Edgar Worthington (Secretary, Inst.M.E.). 
Mr. T. D. O'Brien. 
Mr. E. Marshall Fox. 
Mr. A. Greenop. 

Signed, 

For the Suih Committee condtccttng the test : 

F. HAMMOND {Directing Member). 

For the Commercial Section : 

FREDERIC R. FARROW. 

For the Executive : 

EDWIN O. SACHS [Chairman). 

Published by the Committee Verified a true copy of the 

as directed by the Execu- Report ordered to be 

tive. published. 

GEORGE E. MONCKTON WILLIAMSON HILL & CO. 

{Secretary). {Solicitors). 

Date — ^th October^ 1899. Date — I'^th October ^ 1899. 
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OBJECTS OF THE COMMITTEE, 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee' s Reports on Tests with Materials^ 
Methods of Construction^ or Appliances are intended solely 
to state bare facts and occurrences^ with tables^ diagrams^ or 
illustrations y and they are on no account intended to read as 
expressions of opinion^ criticisms ^ or comparisons. 



NOTE. 

The report here presented by the Committee should be 
read together with the one issued in Publication No. 27. 

The material dealt with — Slag Wool — was similarly 
put forward by the two firms referred to as in the earlier 
case. 

The report, of course, speaks for itself, and the only 
thing I think I should perhaps add, is that every possible 
care should be taken in properly applying the material 
on which the fire-resistance of the ceiling here under 
investigation depended. 

EDWIN O. SACHS. 



London, 

November }^rd^ 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

{MEMORANDUM.) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used in building practice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/>., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive^ 

EDWIN O. SACHS, Chairman, 
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FIRE TEST No. 8.— July 26TH, 1899. 



A CEILING 

CONSTRUCTED WITH SILICATE COTTOX 

(Slag Wool). - 

BY 

Messrs. D. Anderson & Son, Ltd., London, 

AND 

Messrs. J. C. Broadbent & Co., Ltd., London. 



OBJECT OF TEST. 
To record the effect of a fire of one hour's duration, 
gradually increasing to a temperature of i,8oo° Fahr., 
followed by the immediate application of water for two 
minutes. 

SUMMARY OF EFFECT. 

At the conclusion of the test the flooring over the 
ceiling was uninjured so far as could be seen. 

At no time did the temperature of the flooring exceed 
90° Fahr. during the test. 

Note. — When examined after the test, the joists and 
flooring were sound and not damaged by fire, except for 
a small hole burnt in the flooring some three hours after 
the conclusion of the test, as described in the details of 
'* Observations after Test.'' 
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DESCRIPTION OF TESTING PLANT. 

(See Figs, i to 4). 

The Testing Chamber was located at the Committee's 
Testing* Station, and was known as " No. 3 Hut/' The 
chamber was constructed, as shown, of stock bricks, with 
lime mortar, and measured 10 ft. by 10 ft. internally. 

The soffit of the ceiling was 8 ft. above the pavement 
of the chamber. 

The door-opening was on the the south side, and 
measured 2 ft. 6 in. by 6 ft. 6 in. 

The fuel used was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through two mixing chambers 
of fire-brick, each 10 ft. by 3 ft., as shown in Fig. i. 

A Roberts- Austen pyrometer was used for recording 
temperatures : four observation records from points Nos. 
I, 2, 3, and 4, as shown on Fig 2. 

, There were observation holes in the east and west walls, 
covered by shutters, and two small holes in the north wall 
not covered. 

The draught holes were in the east and west walls. 

The photographs were taken partly by daylight and 
partly by flashlight. 

The stream of water was applied through a branch 
with ^ in. nozzle equipped with a pressure gauge, and 
supplied from a manual fire-engine similarly equipped. 

CONSTRUCITON OF THE FLOOR AND CEILING. 

(See Figs, i to 7.) 

On July 1 2th, 1 899, the floor was erected. This consisted 
of 3 in. by 9 in. wood joists (deal), 19 in. centre to centre, 
running north and south, and resting on the walls 4^ in. 
at each end. 

There were two joists spiked together in the centre of 
the hut. At both sides at the end of each joist, and 
screwed thereto, was a slag wool slab, i in. thick, 5 in. wide, 
and the full depth of the joist. On the top of the joists, 
and forming a floor, was ^ in. beaded boarding, tongued 
and grooved, nailed with 2 J in. floor brads, 2 nails to each 
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joist. One board in the middle of the floor was screwed 
down so as to be removed for inspection. 

On July 17th, slag wool slabs i^ in. thick (reduced to 
I ^ in. thick when pressed into position), were fixed to the 
under-side of the joists, covering the entire area of the hut 
and projecting down the walls all round about 3 in., 
secured to the joists with 3^ in. screws and washers [See 
Figs, 5 and 6\ The screws were inserted in asbestos 
tubes, \\ in. long. The slag wool slabs comprised slag 
wool enclosed on both sides with galvanized wire netting 
of No. 19 gauge and one inch mesh. The slabs were 
made so as to butt against each other at the double joists 
in centre, and the whole of the slag wool ceiling was then 
covered with | in. tongued, grooved and beaded boarding, 
nailed through the slabs to the joists with 4 in. wire nails. 

Round the walls of the hut a wood moulding was fixed, 
forming a cornice and covering the slag wool which 
projected below the boarded ceiling. [See Figs, 5 a7id 6.) 

The space at the end of each joist was grouted in with 
fire-clay, and the space between joists on the set-off was 
filled in with brickwork. 

The hut was covered in with a tarpaulin on completion 
of the ceiling, and remained so until the morning of the 
test, when the cover was removed. 

THE TEST. 

On Wednesday, July 26th, 1899, the test was under- 
taken. The following is a log of the test : — 

At 3 p.m. the Meteorological observations taken at the 
Botanic Gardens, Regent's Park, read as follows : — State 
of Weather, cloudy, fine, warm ; Wind, W. ; Barometer, 
30*19; Attached Thermometer, 75° Fahr. ; Dry Bulb, 
78° Fahr. ; Wet Bulb, 66° Fahr. 

At 4.35 p.m. the ceiling was intact. 

At 4.40 p.m. the gas was lighted and turned on and 
the test commenced. 

At 4.41 p.m. the door was put up and closed all round 
with fire-clay. 

At 4.45 p.m. the wood ceiling was well alight. 
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At 4.47 p.m. slight smoke came from the joints between 
the edge of the flooring and the wall. 

At 4.59 p.m. portions of the cornice and ceiling were 
burning, and this increased very rapidly till at 5 p.m. 
the whole of the wood boarding forming ceiling had 
fallen, except some small remaining pieces. 

At 5.1 1 p.m. the temperature at the joints between the 
flooring on the top of the hut was nearly 90° Fahr. 

At 5.18 p.m. the boarding forming the floor began to 
warp and twist, leaving the joints rather open in two 
places, and smoke came through in five separate places. 

At 5.18 p.m. small jets of yellowish green flame 
(characteristic of the burning of zinc) w^ere seen to be 
shooting out and downwards from the slag wool ceiling 
in many places, this increased until 5.40 p.m. 

At 5.35 p.m. the boarding forming the floor on the top 
was slightly hotter and the boards more warped, but not 
visibly injured in any way. 

The following temperatures were recorded from pyro- 
meter points Nos. I, 2, 3 and 4. 

Observations taken at Points Nos. i, 2, 3, and 4. 

J^rom ^.40 p.m. io ^.^^ p.m. 





No. I. 


No. 


2. No. 3. 


Xo. 4. 


I'IME. 


Fahr. 


Fahr 


Fahr. 


Fahr. 


4.40 p.m. 


395° 


225' 


250° 


200*^ 


4.45 M 


1250° 


1 125' 


1195° 


lOOO*^ 


4.50 M 


1455° 


1450' 


1465° 


1310" 


4.55 yy 


1 500° 


1500' 


1625° 


1400° 


5.0 


1560^ 


i5«o^ 


" 1560'' 


1450° 


5'5 >> 


1680° 


i68o* 


1675° 


1535° 


5.10 „ 


1635° 


1610' 


' 1600° 


'475^ 


5.15 M 


l68r/^ 


\i)Si) 


1625^ 


1475^ 


5.20 „ 


16.50'^ 


\()^i) 


168,5^ 


1500^ 


5.25 ,, 


1780'^ 


i76(y 


1780" 


1585' 


5.30 yy 


1760'^ 


1825' 


iHi5° 


1625° 


5.35 » 


1595'^ 


l6o(/ 


. 1600'' 


•475^ 


5.40 „ 


1800'^ 


1 860' 


1885^ 


1650° 


5.42 „ 


1850'' 


1H25' 


1810*" 


1560"= 


5.44 yy 


1000'' 


\2(iO 


1300° 


1250'' 


5.46 „ 


5«5'' 


2C)l)' 


OZS"" 


975^ 


5.48 „ 


Oir/' 


300 


H.v,^ 


8-5^- 



14 

At 5.41 p.m. the gas was turned off. 

At 5.43 p.m. water was applied for two minutes, at an 
average pressure of 15 lbs., the jet being confined to the 
eastern half of the ceiling, as little water as possible 
being directed to the western half. 

At 5.46 p.m. the door was opened and test concluded. 

OBSERVATIONS AFTER TEST. 

{See Figs. 8, 9, 10). 

On Thursday, July 27th, photographs were taken [see 
Figs, 8, 9, and 10). 

On Monday, July 31st, 1899, the floor and ceiling were 
examined. 

The whole area of the ceiling had the slag wool in 
position. The material showed perforations in places on 
the east half, where the water had driven the slag-wool 
out. 

The material was of the same thickness as when put up, 
but the surface was sintered all over, about \ in. deep ; 
the wire-work was in good condition, but the galvanizing 
had disappeared. 

The joint in the centre of the ceiling, where the two 
joists were side by side, and the edges of the slabs of 
slag wool joined, had allowed the fire to penetrate at the 
north end, the joint between the two being burned about 
1 2 in. long in one place, the fire going right through the 
joists and burning a hole in the flooring above. The 
burning of this hole took place three hours after the test 
was concluded, water not having been applied to the 
western half of the ceiling. 

The joists next the west side, where no water had 
been applied, and the underside of the floor boarding 
above them were darkened with smoke. This appears 
to have been caused by the heat retained in the slag 
wool, no water having been applied. With these ex- 
ceptions and the hole burnt through, above mentioned, 
the joists and boarding were sound and clean, not 
marked with smoke or fire. 
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GENERAJ. ARRANGEMENTS. 

The test was carried out in accordance with the pro- 
cedure laid down by the Executive for investigations of 
this description, and conducted by a Sub -Committee of 
the Executive, comprising : — 

Mr. Max Clarke, A.R.I.B.A. (Directing Member). 
Mr. Robert Mond, M.A., F.R.S.Ed. 
Mr. George E. Monckton, M.A. 

Mr. Thomas Kissack, Resident Engineer at the Test- 
ing Station, assisted the Sub-Committee. 

Mr. T. Leslie AUdridge (Royal ^lint), superintended 
the Instrument Room. 

The Council was represented by : — 

Mr. Thomas Blashill, F.R.I.B.A., F.S.I., late Archi- 
tect to the London County Council, 
Sir John Taylor, K.C.B., H.M. Office of Works. 

The Executive was represented by : — 

Mr. Edwin O. Sachs (Chairman). 

Mr. F. Hammond, F.R.I. B.A., District Surveyor, 
East Hampstead. 

Mr. Edmund Woodthorpe, M.A., F.R.LB.A., Dis- 
trict Surveyor, Northern Division, City. 

The General Body of Members was represented by : — 

Mr. S. Flint Clarkson, F.R.LB.A., District Surveyor, 

Chelsea. 
Mr. R. P. Notley, F.R.LB.A., District Surveyor, 

Bethnal Green. 
Mr. W. White, F.R.LB.A., F.S.A. 

Messrs. Anderson and Messrs. Broadbent were repre- 
sented by : — 

Messrs. William Reid, Robert Last, and G. A. 
Herdman. 
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The following visitors attended by special invitation of 
the Executive : — 

Admiral Sir H. H. Nicholson, K.C.B. 

Mr. O. B. Leitch (Assist. Director of Works, Ad- 
miralty). 

Lieut. P. S. Greig, R.E. (War Office). 

Mr. F. S. Capon (Factories and Workshops Branch 
London County Council). 

Major E. Palliser. 

Capt. G. McArthur, R.N. 

Mr. J. Christy. 

Mr. J. F. Golding. 

Mr. Egan Hill (Messrs. Williamson, Hill & Co., 
Solicitors to the Committee). 

Mr. W. Hobdell. 

Mr. C. Jones. 

Mr. Frederic Jones. 

Mr. E. Meyerstein. 

Mr. J. D. O'Brien. 

Mr. George Pritchard. 

Mi. Thomas Rowe. 

Signed, 

For the Sub-Committee conducting the Test, 
MAX CLARKE, 

For the Commercial Section^ 

FREDERIC R. FARROW. 

For the Executive., 

EDWIN O. SACHS. 

Published by the Committee Verified a true copy of the 
as directed by the Execu- Report, ordered to be pub- 

tive. lished. 

GEORGE E. MONCKTON WILLIAMSON, HILL & Co. 

(Secretary). (Solicitors), 

Date — 2nd November ^ 1 899. Date — i ^th Nove^nber^ 1 899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring together those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts, 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



The Committee's Reports on Tests with Materials^ 
Methods of Construction, or Appliances are intended solely 
to state bare facts and occurrences^ with tables^ diagrams^ or 
illustrations y and they are on no account to be read as 
expressions of opinion^ criticismSy or comparisons. 



NOTE. 

In an earlier report (Publication No. 20) particulars 
were given of the resistance of casements glazed with 
prismatic glass, by the British Luxfer Prism Syndicate, 
Limited. The report now before us presents details 
of an investigation with similar casements, where the 
electro-glazing, however, comprised plate and not 
prismatic glass. 

I have already remarked on the general objects and 
importance of fire-resisting glazing, so that I have little 
to say in these introductory words beyond, perhaps, 
pointing out that the first test was of thirty minutes' 
duration, as compared with forty-five minutes in this 
case, and that the temperature taken also read ' some- 
what higher in the present instance. 

To compare the resistance of the two forms of glazing 
presented by the Syndicate, the state of affairs in each 
case at the thirtieth minute should be examined, after 
due consideration of the greater severity of the fire 
in the test now before us. 



EDWIN O. SACHS. 



London, 

2\st September y 1899. 



THE GENERAL ARRAXGEMEXTS FOR TESTS. 

{MEMORA.\Dl'3i. . 

The purpose of the tests undertaken by the British Fire Pre- 
Tention Committee is to obtain rehable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used m building practice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own groimds near Regent's Park, and backing on to the 
Regent's CanaL The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so<alled " full-size " tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary {i.e., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, eta, etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive, 

EDWIN O. SACHS, Chairman. 



OFFICIAL REPORTS 

OP THE 

British Fire Prevention Committee. 

[Founded 1897. — Incorporated 1899.] 



FIRE TEST No. 5.— June 14TH, 1899. 



CASEMENTS GLAZED 



BY 



The British Luxfer Prism Syndicate, Ltd., 

LONDON. 



OBJECT OF TEST. 

To record the eifect of fire and water upon electro- 
glazed squares of plate glass fixed in teak casements. 

The duration of the Test was to be forty-five minutes. 
The temperature was to be gradually raised to 1300° 
Fahr. Water was to be turned on to the outside of the 
glass for a period of two minutes at the expiration of 
20 minutes, and at the expiration of 45 minutes water 
was to be applied on the inside for two minutes. 

Note, — The casements, three in number, were each to 
show 3 ft. by 4 ft. of glazing in the clear. The plate 
glass was to be in squares, 4 in. by 4 in. 

SUMMARY OF EFFECT. 

In five minutes the glass in north casement commenced 
bulging inwards, smoke issuing between timber ceiling 
and top edge of teak casement. 

In 15 minutes teak casement was alight on outside 
but glass not displaced. 

In 20 minutes (after the application of water) the glass 
was cracked but not displaced ; the glass in north case- 
ment shewed fiirther bulging inwards. 

In 30 minutes the glass in centre casement commenced 
bulging partly inwards and partly outwards. 

In 35 minutes the glass in north casement fell inwards. 

In 36 minutes the glass in centre casement fell inwards. 
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In 38 minutes the glass squares in south casement along 
the two top rows began to soften and bend outwards. ; 
the remainder of this casement remained in position till 
the end of Test. 

Note, — The temperatures obtained exceeded those 
defined in the "object of test," namely 1300° Fahr., 
inasmuch as over 1600° Fahr. was reached, and the 
temperature at the commencement was high. 

DESCRIPTION OF TESTING PLANT. 

(See Figs, 1 to ^.) 

The Testing Chamber was located at the Committee's 
Testing Station, and was a portion of "No. i Hut.'* 

The chamber was constructed, as shown, of stock 
bricks with lime mortar, and measured 10 ft. by 5 ft. 9 in. 
internally. 

The soffit of the hut was 7 ft. 6 in. above the pavement 
of the chamber. The roof of chamber was constructed 
of wood joists and beams placed side by side to make a 
solid soffit. 

The door opening was on the south side, and measured 
2 ft. 6 in. by 6 ft. 6 in. 

The fuel used was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through a mixing chamber of 
fire-brick on the east side, 10 ft. by 3 ft., as shown. 

A Roberts- Austen pyrometer was used for recording 
temperatures, four observation records from points i, 2, 
3, 4, i,e,y two on the inside of the chamber, and two in 
passage-way. 

There was one observation hole in the west wall 
covered by a sliding hatch. 

The ventilation holes were in the west wall. 

The photographs were partly taken by daylight and 
partly by flashlight. 

The stream of water was applied through a branch 
with ^-in. nozzle, equipped with a pressure gauge, and 
supplied from a manual fire-engine similarly equipped. 
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A dwarf wall, 9 in. thick, 2 ft., 10^ in. high, of fire-bricks 
and fire-clay, was erected across the hut in the position 
shown, so as to admit of entrance on the east or outside 
of the combustion chamber proper. The west side, or 
inside, served as the combustion chamber. 

CONSTRUCTION OF THE CASEMENTS. 

{See Figs, 5 to 8.) 

On June 12th, 1899, the casements were put into 
position. 

A plan, two sections, and some details are shown. The 
fixing of the casements was carried out as follows : — 

Upon the dwarf wall three teak rebated casements 
were fixed, reaching from the top of the dwarf wall to 
the soffit of the hut. The joints where the casements 
butted against one another were covered by 2 in. by ^ in. 
teak fillets ; teak fillets also were fixed where the case- 
ments butted against the walls and the soffit of the hut. 

The casements were glazed with copper electro-glazed 
sheets of plate glass, 4 in. by 4 in. by ^^ in. thick, framed 
with a brass border {see Figs, 5 to 8) and fixed to the 
rebated teak frames by teak beads. Each casement 
showed glazing measuring 3 ft. by 4 ft. 

There were 108 prisms in each casement, or 324 in all. 

PREPARATIONS FOR TEST, 

At 3 p.m., Wednesday, June 14th, on examination, two 
squares were seen to be cracked. 

At 3.26 p.m. the gas was lighted and kept low till the 
Test commenced at 3.45 p.m. 

THE TEST. 

On Wednesday, June 14th, 1899, the Test was under- 
taken. The following is the log of the Test : — 

At 3 p.m. the meteorological observations, taken at 
the Botanic Gardens, Regent's Park, read as follows : — 
State of Weather, fine ; cold wind ; Rain, none ; Wind, 
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N.E. ; Barometer, 30* lo; attached Thermometer, 59.9° 
Fahr. ; Dry Bulb, 58*4° Fahr. ; Wet Bulb, 50-2° Fahr. 

At 3.45 p.m. the casements were intact, but a few slight 
star cracks were observable besides the cracks above 
mentioned. 

At 3.45 p.m. the gas was turned on and the Test 
commenced. 

From 3.45 p.m. till 4.30 p,m. the gas was gradually- 
further turned on ; the following temperatures were re- 
corded from pyrometer points Nos. i to 4. 





Inside. 


OUTSIDR. 


Time. 


No. I. 


No. 2. 


No. 3. 


No. 4. 




Fahr. 


Fahr. 


Fahr. 


Fahr. 


3-55 p.m. 


1,200° 


1,090° 


360° 


420° 


4.0 „ 


1,250° 


1,135° 


450° 


500° 


4.3 


1,455° 


1,300° 


775° 


720° 


4.6 „ 


1,455° 


1,350° 


675° 


500° 


4.9 » 


1,350° 


1,250° 


275° 


250° 


4.12 „ 


1,510° 


1,410° 


425° 


400° 


4.15 »> 


1,550° 


1,455° 


500° 


615° 


4.18 „ 


i,6i5° 


1,510° 


720° 


720° 


4.21 „ 


i,66o° 


1,660° 


1,250° 


1,660° 


4.25 yy 


1,035° 


1,135° 


1,250° 


935° 



At 3.50 p.m. the glass in north casement bulging in- 
ward greatest at second and third row of squares from 
the bottom. All sill and uprights in flame on the inside, 
and considerable escape of smoke from joints between 
timber ceiling and edge of frame. 

At 4 p.m. the frame to casements alight on outside 
all along the top, and about three-quarters of the way 
down the styles of the north casement, and about 2 ft. 
down the styles of the south cosement. No squares 
of glass displaced. 

At 4.5 p.m. water was applied for two minutes (under 
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15 lbs pressure) on the outside of the casements* No 
squares of glass were displaced as a result of the water 
being applied. After the application of water many 
of the squares were observed to be much fractured and 
the glazing of the north casement showed considerable 
further bulging inwards. 

At 4.10 p.m. flame coming through joints of north and 
centre casement about 9 inches from top, and also over 
head of north casement. 

At 4.15 p.m. the glazing of the centre casement com- 
menced to bulge partly inwards and partly outwards. 
The whole length of the head was in flames, as well as 
the styles of the centre casement on the north side and 
the south casement on the south side, and about 1 8 inches 
of the styles between the south and middle casement. 

At 4.17 p.m. increasing bulging inwards of the glazing 
of the north casement. 

At 4.18 p.m. all the teak sill in flames and the copper 
glazing bar of north casement between the lower and 
second row of squares from the bottom broken. 

At 4.20 p.m. the glazing of the north casement soften- 
ing and collapsing fell inwards. 

At 4.2 1 p.m. the glazing of the centre casement, softening 
and collapsing, fell partly inwards and partly outwards. 

At 4.22 p.m. the top north corner square of the south 
casement fell out. 

At 4.23 p.m. the three top north squares of the south 
casement, and four squares of the next row below, bend- 
ing out and glass softening, the whole bulging outwards. 
All woodwork well alight. 

At 4.27 p.m. water was applied for two minutes at 
20 lbs. pressure to the outside of the south casement, 
which was the only one remaining. 

This concluded the Test. 

OBSERVATIONS AFTER TEST. 

(See Figs. 9 to 12.) 
The glass in the upper part of the remaining casement 
was partly fused ; 14 squares out of 108 permitted flame 
to pasrs through. 



Casements. Fig. 9. View f 
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The whole of the teak casements were charred on both 
sides, the top rails and the upper part of styles being 
more severely damaged than the rest. 

GENERAL ARRANGEMENTS. 

The Test was carried out in accordance with the pro- 
cedure laid pown by the Executive for investigations of 
this description, and conducted by a Sub-Committee of 
the Executive, comprising : — 

Mr. Ellis Marsland, District Surveyor, Camberwell 
(Directing Member). 

Mr. Max Clarke, A.R.I.B.A. 

Mr. F. Hammond, F.R.I.B.A., District Surveyor, 
East Hampstead. 

Mr. Thomas Kissack (Resident Engineer at the Test- 
ing Station) assisted the Sub-committee. 

Mr. T. E. Leslie Alldridge (Royal Mint) superintended 
the instrument room. 

The Council was represented by : — 

Mr. Alexander Siemens, M.Inst.C.E., Past Presi- 
dent Institute of Electrical Engineers. 
Sir John Taylor, K.C.B., H.M. Office of Works. 

The Executive was represented by :— 
Mr. Edwin O. Sachs (Chairman). 
Mr. Edmund Woodthorpe, M.A., F.R.I.B.A., Dis- 
trict Surveyor, Northern Division, City. 

The Commercial Section was represented by : — 

Mr. Frederic R. Farrow, F.R.I.B.A., Chairman of 
the Commercial Section. 

The Members' Testing Sub-committee was represented 
by:— 

Mr. H. H. Statham, F.R.I.B.A. 
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The general body of members was represented by : — 
Mr. Bernard Dicksee, A.R.I.B.A., District Sur- 
veyor, East Norwood. 
Mr. R. P. Notley, F.R.I.B.A., F.S.I., District Sur- 
veyor, Bethnal Green. 

The British Luxfer Prism Company was represented 
by:— 

Messrs. J. M. Ewen, M. E. Wood, H. W. Chapman, 
W. Neef, and W. Eckstein. 

The following visitors attended by special invitation 
of the Executive : — 

Mr. D. S. Waterlow (Chairman, Building Act Com- 
mittee, London County Council). 

Mr. F. S. Capon (Factories and Workshops Branch, 
London County Council). 

Mr. A. Millwood (Building Acts Branch, London 
County Council). 

Mr. Egan Hill (Messrs. Williamson, Hill & Co., 
Solicitors to the Committee). 

Mr. H. H. Ray (Hand-in-Hand Fire and Life 
Office). 

Mr. F. G. Hamilton (Royal Exchange Assurance 
Corporation). 

Signed, 

For the Sub-Committee conducting the Test: 

ELLIS MARSLAND (Directing Member). 

For the Commercial Section : 

FREDERIC R. FARROW. 

For the Executive : 

EDWIN O. SACHS (Chairman). 

Published by the Committee Verified a true copy of the 

as directed by the Execu- Report, ordered to be pub- 

tive. lished. 

GEORGE E. MONCKTON WILLIAMSON, HILL & Co. 

(Secretary). (Solicitors). 

Date — September 22nd, 1899. Date — September 30/^, 1899. 
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OBJECTS OF THE COMMITTEE : 

The main objects of the Committee are : — 

To direct attention to the urgent need for increased 
protection of life and property from fire by the adoption 
of preventive measures. 

To use its influence in every direction towards mini- 
mising the possibilities and dangers of fire. 

To bring togethei those scientifically interested in 
the subject of Fire Prevention. 

To arrange periodical meetings for the discussion of 
practical questions bearing on the same. 

To establish a reading-room, library and collections 
for purposes of research, and for supplying recent and 
authentic information on the subject of Fire Prevention. 

To publish from time to time papers specially pre- 
pared for the Committee, together with records, extracts 
and translations. 

To undertake such independent investigations and 
tests of materials, methods and appliances as may be 
considered advisable. 



TAe Committee*s Reports on Tests with MaterialSy 
Methods of Construction^ or Appliances are intendect solely 
to state bare facts and occurrences, with tablesy diagrams, or 
illustrations y and they are on no account intended to read as 
expressions of opinion^ criticisms , or comparisons. 



NOTE. 

The former tests undertaken with glazing by the 
Luxfer Prism Syndicate were with vertical glazing in 
casements. In the report here presented we deal with 
horizontal glazing, as used in skylights. In this third 
investigation prismatic glass was again used, and not 
plate glass as in the second test. If comparisons are 
made, we hence have here to consider glazing which is 
identical with the work under investigation in the first 
casement test, but with the very material difference of a 
horizontal position as compared to the vertical position. 



EDWIN O. SACHS. 



London, 

September iisty 1899. 



THE GENERAL ARRANGEMENTS FOR TESTS. 

(MEMORANDUM,) 

The purpose of the tests undertaken by the British Fire Pre- 
vention Committee is to obtain reliable data as to the exact fire- 
resistance of the various materials, systems of construction, or 
appliances used in building practice. 

The tests are of an entirely independent character, arranged on 
scientific lines, but with full consideration for the practical pur- 
pose in view. Absolute reliability is assured, records being mostly 
taken automatically, or by photography, and the temperatures 
being easily regulated by the application of gas. 

All reports on tests solely state the bare facts and occurrences, 
with tables, diagrams and illustrations, and on no account are 
reports to include expressions of opinion, nor should any expres- 
sion be read as a comparison or criticism. 

The general arrangement and direction of the tests are in the 
hands of the Executive, who act in accordance with certain 
principles laid down after careful study and experiment. The 
official tests are attended by the members of the Council and the 
members of the Committee in rotation. 

As to the Testing Station, it comprises two houses standing in 
their own grounds near Regent's Park, and backing on to the 
Regent's Canal. The principal building is used for Committee 
Rooms and laboratory purposes, whilst the gardens are utilised 
for so-called "full-size" tests. 

As to the financial aspect of the station, the establishment 
expenses are being met by a special subscription. As far as the 
funds of the Committee permit, investigations and experimental 
tests with ordinary (/.^., not patented) forms of construction are 
undertaken from time to time and duly reported on. Official 
tests with patented materials, makers' systems, etc., etc., are 
subject to a scale of charges, but these charges are so figured as 
to only just cover the actual cost. Any surplus is refunded. The 
Testing Station is also open to members for such private research 
work or tests they may desire to undertake. 

The services of the members participating in the management 
of the station, conducting or attending tests, are given entirely 
gratuitously. 

For the Executive, 

EDWIN O. SACHS, Chairman, 
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FIRE TEST No. 6.— June 14TH, 1899. 



SKYLIGHTS GLAZED 



BY 



The British Luxfer Prism Syndicate, Ltd., 

LONDON. 



OBJECT OF TEST. 

To record the effect of fire and water upon electro- 
glazed horizontal skylights of Luxfer glass prisms. 

The duration of the Test was to be thirty minutes. 
The temperature was to be gradually raised to 1300° Fahr. 
Water was to be turned on to the outside of the prisms 
for a period of 2 minutes at the expiration of 15 minutes, 
and at the expiration of 30 minutes water was to be 
applied on the inside for 2 minutes. 

Note, — The skylights, five in number (known as A, B, 
C, D, and E), each showed i ft. 8 in. by 3 ft. of glazing in 
the clear. The Luxfer glass prisms were in squares, 4 in. 
by 4 in. 
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SUMMARY OF EFFECT. 

In one minute smoke came through joints of teak cover 
fillets. 

In three minutes the prisms began to crack. 

In fifteen minutes the cover fillets became ignited. 

On the application of water the prisms bulged inwards 
some 2 inches, but did not let the fire through. 

In twenty-one minutes skylight C fell in. 

In twenty -two minutes skylight E fell in. 

In twenty-nine minutes skylight B fell in. 

In thirty minutes skylight A fell in. 

Skylight D remained in position. 

DESCRIPTION OF TESTING PLANT. 

(See Ings. i to 4.) 

The Testing Chamber was located at the Committee's 
Testing Station, and was a portion of " No. i Hut." 

The chamber was constructed, as shown, of stock bricks 
with lime mortar, and measured 10 ft. by 3 ft. 6 in. 
internally. 

The skylights were fixed on the top of the chamber. 
{See plan.) 

The soffits of the skylights were 8 ft. above the pave- 
ment of the chamber. 

The fiiel used was gas produced at the station, and the 
supply was regulated by valves and dampers. 

The gas was admitted through a mixing chamber of 
fire-brick as shown. 

Two Roberts-Austen pyrometers were used for record- 
ing temperatures, to take four observation records from 
points I, 2, 3, 4. 

There was one observation hole in the east wall 

covered by a sliding hatch. 

The ventilation holes were in the east wall. 

The photographs were taken by daylight. 

The stream of water was applied through a branch 
with ^-in. nozzle, equipped with a pressure gauge, and 
supplied from a manual fire engine similarly equipped. 
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CONSTRUCTION OF THE LUXFER PRISM 

SKYLIGHTS. 
(See Figs, i to 6,) 

On June 14th, 1 899, the skylights were put into position. 

A plan, sections, and some details are shown. The 
fixing of the skylights was carried out as follows : — 

The skylights were glazed with copper electro-glazed 
squares of Luxfer glass prisms, 4 in. by 4 in., framed 
with a copper border, and fixed to i^ in. by i^ in. T iron 
skylight bars with a teak cover fillet on top (see Figs, 5 
and 6). Each skylight showed glazing measuring i ft. 
8 in. by 3 ft. 

There were 45 prisms in each casement, or 225 in all. 

THE TEST. 

On Wednesday, June 14th, 1899, the test was under- 
taken. 

The following is the Log of the Test : — 

At 3 p.m. the skylights were seen to be intact. 

At 3 p.m., the meteorological observ^ations, taken at 
the Botanic Gardens, Regent's Park, read as follows : — 

State of weather, cloudy; Rain, none; Wind, N.E. ; 
Barometer, 30*10 ; Attached Thermometer, 59*8° Fahr. ; 
Dry Bulb, 58-4° Fahr. ; Wet Bulb, 50-2° Fahr. 

Observations taken at Points Nos. i, 2, 3, 4. 

From 3.50 p.m, to 4.18 /.w. 

Hut No. i. 



ilME. 


No. I. 


No. 2. 


No. 3. 


No. 4. 


• 


Fahr. 


Fahr. 


Fahr. 


Fahr. 


3.50 p.m. 


580^ 


430° 


380° 


525° 


3.55 M 


1,125° 


885° 


924° 


1,115° 


4.0 „ 


1,290° 


1,275° 


1,015° 


1,135° 


4.3 M 


1,135° 


360° 




640° 


4-6 „ 


1,195° 


1,080° 


875° 


960° 


4-9 yy 


1,045° 


1,015° 


1,195° 


800° 


4.12 „ 


925° 


960° 


1,225° 


780° 


4.15 yy 


835° 


1,015° 


925° 


650° 


4.18 „ 

1 


675° 


640° 


615° 


— 
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At 3.26 p.m. the gas was turned into the chamber and 
kept low. 

A-t 3.45 p.m. the gas was turned on, the temperature 
then being 300° Fahr. 

At 3.46 p.m. smoke was seen to come through the joints 
of teak cover fillets. 

At 3.48 p.m. the prisms began to crack. 

At 4.0 p.m. the edges of teak cover fillets became 
ignited. 

At 4.0 p.m. water was turned on to the upper surface 
of skylights at 20 lbs. pressure for two minutes. 

At 4.2 p.m. the five skylights bulged inwards some 2 in. 
in centre, but the prisms remained in position, although 
cracked by the heat and water. 

At 4.4 p.m. the half of skylight C fell in. 

At 4.6 p.m. the remaining part of skylight C fell in. 

At 4.7 p.m. skylight E fell in bodily. 

At 4.9 p.m. the half of skylight A fell in. 

At 4.14 p.m. skylight B fell in bodily. 

At 4.15 p.m. the remaining part of skylight A fell in. 
The teak curb around the skylights was well alight. 
Water was turned on at 20 lbs. pressure for 2 minutes. 
Skylight D remained in position. 

This concluded the test. 

OBSERVATIONS AFTER TEST. 

(See Fig, 8.) 

Three of the iron skylight bars remained, the other had 
fallen. 

The teak cover fillets were mostly consumed. 

The teak curbs were charred for about one inch in 
depth. 

Skylight D still remained in position. 

The copper frames of 3 of the other skylights remained 
attached to the curb and bars, the other one had fallen in. 

GENERAL ARRANGEMENTS. 

The Tests were carried out in accordance with the 
procedure laid down by the* Executive for investigations 
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of this description, and conducted by a Sub-Committee 
of the Executive, comprising : — 

Mr. Ellis Marsland, District Surveyor, Camberwell 
(Directing Member). 

Mr. Max Clarke, A.R.I. B. A. 

Mr. F. Hammond, F.R.I.B.A., District Surveyor, 
East Hampstead. 

Mr. Thomas Kissack (Resident Engineer at the 
Testing Station) assisted the Sub-Committee. 

Mr. T. E. Leslie AUdridge (Royal Mint) superintended 
the instrument room. 

The Council was represented by : — 

Mr. Alexander Siemens, M.Inst-C.E., Past President 

Institute of Electrical Engineers. 
Sir John Taylor, K.C.B., H.M. Office of Works. 

The Executive was represented by : — 

Mr. Edwin O. Sachs (Chairman). 

Mr. Edmund Woodthorpe, M.A., F.R.I.B.A., District 
Surveyor, Northern Division, City. 

The Commercial Section was represented by : — 

Mr. Frederic R. Farrow, F.R.I.B.A., Chairman of 
the Commercial Section. 

The Members' Testing Sub-Committee was represented 
by:— 

Mr. H. H. Statham, F.R.I.B.A. 

The general body of members was represented by : — 

Mr. Bernard Dicksee, A.R.I.B.A., District Surveyor, 
East Norwood. 

Mr. R. P. Notley, F.R.I.B.A., F.S.I., District 
Surveyor, Bethnal Green. 

The British Luxfer Prism Company was represented 
by :— 

Messrs. J. M. Ewen, M. E. Wood, H. W. Chapman, 
W. Neef, and W. Eckstein. 
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The following visitors attended by special invitation of 
the Executive : — 

Mr. D. S. Waterlow (Chairman, Building Act Com- 
mittee, London County Council). 

Mr. F. S. Capon (Factories and Workshops Branch, 
London County Council). 

Mr. A. Millwood (Building Acts Branch, London 

County Council). 
Mr. Egan Hill (Messrs. Williamson, Hill & Co., 

Solicitors to the Committee). 

Mr. H. H. Ray (Hand-in-Hand Fire and Life 
Office). 

Mr. F. G. Hamilton (Royal Exchange Assurance 
Corporation). 

Signed, 

I^or the Sub-Committee conducting the Test : 

ELLIS MARSLAND {Directing Member), 

For the Commercial Section : 

FREDERIC R. FARROW. 

For the Executive : 

EDWIN O. SACHS {Chairman). 



Published by the Coramittee Verified a true copy of the 

as directed by the Execu- Report, ordered to be pub- 

tive. lished. 

GEORGE E. MONCKTON WILLIAMSON, HILL & Co. 

(Secretary), (Solicitors), 

JDate — 2ist September, 1899. Date— 7,0th September^ 1899. 
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